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Glossary of terms
Auditable standard An agreed standard against which practice can be
assessed.
Case–control study The study reviews exposures or risk factors, comparing the
exposure in people who have the outcome of interest, for
example the disease or condition (i.e. the cases) with
patients from the same population who do not have the
outcome (i.e. controls).
Cohort study The study involves identification of two groups (cohorts) of
patients, one of which has received the exposure of interest
and one of which has not. These groups are followed
forward to see if they develop the outcome (i.e. the disease
or condition) of interest.
Confounder A factor that may offer an alternative explanation for the
observed association between an exposure and the
outcome in which we are interested.
Cross-sectional study The observation of a defined population at a single point in
time or time interval. Exposure and outcome are
determined simultaneously.
Denominator data The denominator data forms refer to the data completed for
every birth that occurred within a unit during the audited
period, irrespective of the type of delivery that was
undertaken.
Median If the data is arranged in an increasing order, the middle
value is the median. The range is the difference between
the largest and smallest values. The interquartile range
(IQR) is the difference between the bottom quarter and top
quarter of the data. This is the summary statistic used when
the data is not normally distributed.
Mean This is the summary statistic used when the data follows a
normal distribution. It is the sum of all the values divided
by the number of values. The standard deviation gives a
measure of the spread of individual values about the mean.
Meta-analysis This is an overview of a group of studies that uses
quantitative methods to produce a summary of the results.
Number needed to treat This is the number of patients who need to be treated to
prevent one outcome.
Odds ratio Describes the odds that a case (a person with the
condition) has been exposed to a risk factor relative to the
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odds that a control (a person without the condition) has
been exposed to the risk. The crude odds ratio describes
the association without taking into consideration the
possible effect of any confounders. Adjusted odds ratios
describe the association having adjusted for the effect of
confounders.
Positive predictive value This is the percentage of people who have a positive test
who really have the condition. The predictive value is
dependent upon the prevalence of the disease in the
population being tested, i.e. if the disease is rare, the
predictive value is low, due to the greater influence of false
positive tests.
Randomised controlled trial A group of patients is randomised into an experimental
group and a control group. These groups are followed up
for the variables and outcomes of interest. This study is
similar to a cohort study but the exposure is randomly
assigned. Randomisation should ensure that both groups
are equivalent in all aspects except for the exposure of
interest.
Risk ratio Risk is a proportion or percentage. The risk ratio is the ratio
of risk of developing the outcome of interest in an exposed
group compared with the risk of developing the same
outcome in the control group. It is used in randomised
controlled trials and cohort studies.
Risk difference This is the difference in risk of developing the outcome of
interest between the exposed and control groups.
Systematic review This is a literature review using a systematic approach to
minimise bias and random errors, which is documented in
a materials and methods section, may or may not include
meta-analysis.
Sensitivity The ability of the test to detect those who have the disease,
i.e. the proportion (%) of people with the condition who
are detected as having it by the test.
Specificity The ability of the test to identify those without the disease,
i.e. the proportion of people without the condition who are
correctly reassured by a negative test.
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Foreword
Concerns about the rise in the number of caesarean sections and possible variation in rates
between maternity units have quite properly been a matter of public debate. The
Department of Health commissioned the National Sentinel Caesarean Section Audit to
accurately determine the current caesarean section rate, factors associated with variation
in the rate and quality of care. 
This project has been an important initiative successfully undertaken by the Royal College
of Obstetricians and Gynaecologists Clinical Effectiveness Support Unit in collaboration
with the Royal College of Midwives, the Royal College of Anaesthetists and the National
Childbirth Trust, funded by the National Institute for Clinical Excellence. All maternity
units in England, Wales and Northern Ireland have participated and great credit is due to
the 350 local facilitators, professional staff (midwives, obstetricians and hospital
administrators) and expectant mothers who contributed to the exemplary response rates. 
This audit will provide important information for the development of the guideline on
caesarean section by the National Institute for Clinical Excellence. The audit will also
inform the development of the National Service Framework for Children and Maternity
Services. It is also anticipated that this national audit will be used as the basis for
development of continued local audit. The audit findings have been disseminated to
individual NHS trusts to inform discussion and possible strategies for further improvements
in quality of care and service provision for maternity care. 
JACQUI SMITH MP 24 October 2001
Minister of State
Department of Health
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Introduction
This report presents the findings of the national audit of caesarean section rate (CSR) in
England, Wales and Northern Ireland.
As the first national survey of its kind, this report provides information about the range and
determinants of CSR with comparative data by countries, regions and maternity units,
about demographic, clinical and organisational factors that may be influential and about
the views of women and obstetricians. This report provides an overview of the main results
and a detailed description of the methodology.
The data presented in this report represent the most comprehensive set of data collected
to date and represent 99% of all births in England and Wales that took place during a three-
month period. The data presented here will help to inform the development of clinical
guidelines on CS. In addition, it is anticipated that this national audit will be used as the
basis for the development of continued local audit. The outputs from this study have been
made available to local stakeholders such as commissioners of health care, general
practitioners, midwives, obstetricians and service users.
Following the pilot study, the main audit was carried out in two phases:
The aims of phase one of the audit were:
• to determine the frequency of CS in all maternity units in England, Wales and Northern
Ireland
• to evaluate demographic, clinical and organisational factors associated with variations
in the CSR
• to assess the quality of clinical care against agreed standards, derived from published
literature.
The aims of phase two of the audit were:
• to survey maternal views and attitudes to CS and the sources of information that women
use and value when they are forming their views about how they wish to have their babies
• to explore clinicians’ attitudes towards, and threshold for, CS.
The role of the local facilitators was critical to the success of such an extensive survey.
Local facilitators were responsible for coordinating and validating local data collection.
This achievement was due to the excellent collaboration of the participating hospitals.
The Audit was funded by the Department of Health, the National Institute for Clinical
Excellence and the Department of Health, Social Services and Public Safety, Northern
Ireland. It was developed by multiprofessional and lay working groups (the Pilot Steering
Group and the Audit Working Group). It was conducted by the Clinical Effectiveness
Support Unit at the RCOG. The National Institute for Clinical Excellence is associated with
the National Sentinel Audit on Caesarean Section through a funding contract. The Institute
considers the work of RCOG CESU to be of value to the NHS in England and Wales and
recommends that it be used to inform decisions on service organisation and delivery.
In this report, in each chapter and for each topic, there is an initial review of the literature
and research studies. The results are then presented and discussed in the context of
auditable standards, either formulated by the participating Colleges or based on research
evidence.
xix
The subject matters described and discussed in the chapters is as follows:
1. International trends in the CSR, the reasons for and the possible responses to its
persistent growth
2. Audit methodology and the rigorous quality standards
3. Coverage and response rates to the Audit, including the surveys of organisations and
women’s and clinicians’ views
4. Results pertaining to the mode of delivery
5. Influence of population and clinical characteristics on the CSR, e.g. maternal age,
ethnicity, gestational age, multiple births
6. Management decisions relating the principal indications for CS: previous CS, failure to
progress and fetal distress
7. Approaches to denoting the urgency of CS
8. Decision-to-delivery interval for emergency CS
9. Morbidity from CS: reducing infection and thromboembolic disease
10. Organisational factors that may effect the CSR: characteristics of the maternity unit,
midwifery and obstetric staffing levels and facilities in the labour ward
11. Anaesthetic care: its availability and practice compared with standards developed by
the Obstetric Anaesthetists Association.
12. Survey of women’s views about the CS
13. Survey of obstetricians’ views about CS.
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1. Background
Summary
• Increasing concern about the rising trend in developed countries prompted the World
Health Organization (WHO) in 1985 to organise a consensus conference, which
concluded that there were no additional health benefits associated with a CSR above
10–15%.
• The Nordic countries (Norway, Finland, Sweden and Denmark), which had
experienced comparable rates of growth to the UK in the 1960s, 1970s and 1980s,
were able to maintain the CSR in the 1990s within the range indicated by the WHO.
• The CSR continued to rise in the 1990s and by the year 2000 was close to or
exceeding 20%.
• Deriving a complete picture of current rates is hampered by the lack of
comprehensive data.
• Demographic changes may have contributed to the rising trend, although they
appear not to have had an impact in the Nordic countries.
• Differences in clinical practice may also be influential. Initiatives in the USA and
Canada focused on the principal indications for CS, dystocia, fetal distress and repeat
CS, may have contributed to the recent stabilisation of the CSR in those countries. A
similar initiative has been launched in Scotland. The principal indications for CS are
considered in Chapter 6.
• Other factors that could be associated with the CSR are the organisation and
availability of resources, the provision of one-to-one support in labour, women’s
choices about childbirth and the characteristics and views of obstetricians. These
factors are considered in Chapters 10 to 13.
Introduction
This chapter reviews the international trends in CSR, the World Health Organization
(WHO)’s 1985 view of its appropriate level and its subsequent development
internationally. Demographic and variations in clinical practices are considered as
possible explanations for the trend. Initiatives taken in the USA and Canada to reduce the
increase are reported.
Background
There has been public health concern for over 30 years about the increasing CSR.
Although a global phenomenon, the timing and rate of increase has differed between
countries and marked differences in rates persist.
In 1985, WHO issued a consensus statement suggesting there were no additional health
benefits associated with a CSR above 10–15%. This was based on an examination of
estimates of national CSR and maternal and perinatal mortality rates from various
countries.
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The greatest increase in CSR in England was seen in the 1970s when rates doubled from
4% in 1970 to 9% in 1980. However, during the 1980s the increase was less marked.
Rates appeared to almost double again during the 1990s, with estimated rates of 16%1 in
1995, and 19%2 by 1999, for the first time indicating that CSR in England had surpassed
those recommended by the WHO. Deriving a complete picture of current rates is
hampered by the lack of comprehensive data: the latest national estimates were based on
only 67% of maternities. Such deficiencies in the completeness and quality of national
maternity data in England and Wales have been documented.3 However, it has not been
possible to comment on recent trends in Wales and Northern Ireland due to inconsistency
in the collection of national data.
In Scotland, where data have been routinely collected about all births since 1970, a similar
pattern of increase has been observed, with the rates rising from 5% in 1970,4 to 12% in
19805 to nearly 20% in 1999.6
Nordic countries (Norway, Finland, Sweden and Denmark) have had good national
maternity data for many years. In these countries, CSR and the pattern of increase have
been similar to those observed in the England up to 1990. CSR were between 2% and 6%
in 1970, rising to 8–12% in 1980,5 and 12–13% in 1990.7 However, the period of rapid
increase observed in England and Scotland during the 1990s did not occur, with national
rates in Nordic countries remaining at 12–14%.8
Other European countries do not have published national maternity data and, therefore,
the pattern of change in these countries is more difficult to ascertain. The estimates for
France suggest rates comparable to England and Scotland up to 1995.9 In Italy, CSR were
comparable in 1980 at 11%10 but rose dramatically to 22% in 1995.11
In the USA, rates nearly tripled during the 1970s and continued to rise steeply throughout
the 1980s.12 Rates increased from 6% in 1970 to 17% in 19805 and to 24% in 1990.7
Through the 1990s, rates stabilised and even fell marginally13 to 22% in 1999.14 This
pattern was mirrored in Canada, where rates increased from 6% in 1970 to 16% in 1980,5
to 19% in 1998.15
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Figure 1 International caesarean section rate
Why have caesarean section rates increased?
Many studies have attempted to examine and evaluate the changes in population
characteristics that may have contributed to the observed increases in CSR. For example,
women are delaying childbirth and have fewer children.12,16,17 CSR have been observed to
increase with age. However, shifts in the age structure of the population have been shown
to account for only a small part of the increase in CSR.18 For example, the Nordic countries
have had similar demographic transitions but have not reported parallel increase in CSR.8
An alternative approach to explaining the observed increase has been to evaluate the effect
of differences in clinical practice by examining CSR within specific clinical groups. In
order to facilitate valid comparisons between different clinical populations, several
published methods have been developed that aim to take into consideration differences in
population or pregnancy characteristics that may account for the observed differences in
overall CSR. The more commonly use methods are described below.
Robson Groups39 subdivide the population into ten groups based on the following six
clinical characteristics:
• parity
• previous caesarean section
• multiple pregnancy
• presentation
• gestation
• labour onset
Caesarean section rates are then examined within these groups.
Standard Primipara33 compares caesarean section rates among women who are white,
aged 20–34 years old, more than 155 cm tall, delivering a singleton, cephalic baby at
term and who have had no medical complications during pregnancy. Using this method
requires the collection of eight data items on all women. The quality and completeness
of some of these items (e.g. maternal height) in routine maternity data may be poor. In
a society with diverse demographic characteristics the proportion of women included
in this group will be less, thus reducing the generalisability of the result.
An early and consistent observation has been that over 70% of CS can be attributed to the
following four indications: dystocia (failure to progress during labour); fetal distress;
breech; repeat CS. These have been cited as the major determinants of the overall CSR.18
This observation resulted in recommendations for practice that aimed to reduce the
number of CS performed for these indications, in particular, reducing primary CS (i.e., the
CSR for women who have not had a previous section, regardless of parity12) for dystocia
and fetal distress and increasing the rates of vaginal birth after CS (VBAC) to curtail the self-
perpetuating effect of the procedure.4,8
Initiatives to implement these recommendations may have contributed to stabilisation of
the CSR seen in the USA and Canada. A comparable initiative in Scotland has not yet
achieved a similar effect.
Other factors that have been considered to be associated with CSR include: organisational
factors (such as hospital size, availability of a neonatal intensive care unit (NICU);
provision of one-to-one support in labour; women’s choices about childbirth;19 obstetrician
characteristics (such as age, experience, gender and recent medico-legal claims).
These factors are discussed further in Chapters 10, 11, 12 and 13.
The National Sentinel Caesarean Section Audit
3
1.3.1 
The Department of Health was aware of possible wide variations in CSR between
maternity units in England and Wales and sought evaluation of the role of population,
clinical and organisational factors. In addition, the frequency of maternal request and
clinician preference for CS were to be explored. This National Sentinel Caesarean Section
Audit (NSCSA) was thus designed to determine factors associated with variation in the
CSR.
1. Background
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2. Audit methodology
Summary 
• The Audit was developed by multiprofessional and lay groups drawn principally
from the Royal Colleges of Obstetricians and Gynaecologists, Midwives and
Anaesthetists and the National Childbirth Trust.
• The output has been made available to stakeholders. Each maternity unit has
received feedback on its own data to facilitate the development of continuing local
audit.
• The auditable standards were derived from evidence in systematic reviews and from
published standards. An extensive search was conducted to identify and synthesise
relevant evidence within the published literature to answer specific clinical
questions. Thus, where possible, clinical audit standards are evidence based. There
was no systematic attempt to search the ‘grey’ literature.
• The highest levels of evidence were used and all papers were reviewed using the
established guidelines of the US Agency for Health Care Policy and Research.
• The draft data collection tools were all modified after pilot studies and feedback from
the 320 local facilitators and prospective respondents.
• Data collection was in two phases.
• In phase one, the aims were to determine the frequency of CS in all maternity units
in England, Wales and Northern Ireland, to evaluate demographic, clinical and
organisational factors and to assess the quality of clinical care.
• All maternity units were asked to nominate a local facilitator to distribute audit
materials locally, to validate and return data and to act as a link with CESU at the
RCOG.
• Denominator data forms were used to collect data on all births and clinical data
forms for more detailed information about every caesarean delivery. In addition,
there were supplementary surveys covering midwifery, obstetric and anaesthetic
issues and each ‘delivery suite’ was asked to keep a two-week diary.
• In phase two, the aims were to extend the phase one audit to Northern Ireland, the
Channel Islands and the Isle of Man, to re-collect data of caesarean births in a
randomly selected and stratified sample of maternity units, to evaluate the influence
of women’s views about childbirth, and to explore clinicians’ attitudes about CS.
• Data were validated by local facilitators and by CESU at the RCOG. Checks were
made to identify data inconsistencies and duplication.
• In this report, estimates given in the text relate to the data from maternity units in
England and Wales that took part in phase one between 1 May to 31 July 2000 and
for Northern Ireland and the Channel Islands between 1 December 2000 and 28
February 2001.
• The data on all births, including CS, that were re-collected as part of phase two for
a limited number of hospitals, are included to allow for comparison with the phase
one data.
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Introduction
This chapter deals with the development of the Audit, who was involved; its intended
audience and how the results will be disseminated. The basis of the auditable standards
are described, with details of the literature search and the appraisal of the of the research
evidence. The aims and extent of two phases of the Audit including the surveys of
organisational, maternal and clinicians’ views are described. The arrangements for
collection, validation, entry, management and analyses of the data are outlined.
Who developed the Audit?
The Audit was developed by a multiprofessional and lay working group (Pilot Steering
Group and Audit Working Groups) convened by the Royal College of Obstetricians and
Gynaecologists (RCOG) and funded by the Department of Health and NICE/Department
of Health, Social Services and Public Safety Northern Ireland. Members included
representatives from:
• Royal College of Obstetricians and Gynaecologists
• Royal College of Midwives
• Royal College of Anaesthetists
• The National Childbirth Trust
• Faculty of Public Health
• Department of Health
• The RCOG Audit Unit (pilot project)
• The RCOG Clinical Effectiveness Support Unit (main project, phases one and two).
For whom is the Audit intended?
The audit is of relevance to:
• pregnant women and their families
• healthcare professionals who share in caring for women during pregnancy and
childbirth
• those with responsibilities for planning maternity services such as directors of public
health and NHS trust managers
• those involved in the planning and funding of maternity services.
To complete the audit cycle, a re-audit to monitor change should be undertaken. It is
anticipated that this national audit will be used as the basis for the development of
continued local audit, the outputs of which should be made available to local stakeholders
such as commissioners of health care, general practitioners, midwives, obstetricians and
service users.
How are the Audit results being disseminated?
• Each maternity unit has received feedback on its own patient data. This was sent to
the facilitator, the clinical director, the midwifery manager and the director of public
health.
• For ease of comparison, the corresponding regional and national statistics are included
in the report.
• Full copies of the printed report can be purchased from the RCOG Bookshop and
Online Bookshop (www.rcog.org.uk).
• Full copies of the Audit report are available to view on the RCOG website
(www.rcog.org.uk).
2. Audit methodology
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Methods used in the development of audit standards
Topic areas
An audit must seek to define ‘auditable standards’ – those against which practice and
outcomes can be assessed. The auditable standards to be evaluated in this audit were
derived from the evidence of systematic reviews and from published standards4,20,21 and
were agreed by the pilot steering and audit working groups. The approach taken to
reviewing the literature is described in more detail below. In addition, this literature review
was updated prior to the writing of this report to ensure that any new significant
publications were incorporated.
Literature search strategy
The aim of the literature review was to identify and synthesise all relevant evidence within
the published literature to answer the specific clinical questions. Thus, where possible,
clinical audit standards would be based on research evidence.
Searches were carried out for each topic of interest:
• The Cochrane Library was searched to identify systematic reviews (with or without
meta-analyses) of randomised controlled clinical trials and randomised controlled
trials.
• Guidelines were searched for on the National Guidelines Clearinghouse database and
the TRIP and OMNI services on the Internet. The reference lists in these guidelines
were checked against the Group’s searches to identify any missing evidence.
• Searches of MIDIRS were obtained to cover nursing and midwifery literature.
• The electronic database, MEDLINE (CD Ovid version), was searched for the period
January 1966 to September 2001.
• The electronic database EMBASE was searched between 1988 to September 2001 to
identify publications, usually European, not indexed on MEDLINE.
• Reference lists of non-systematic review articles and studies obtained from the initial
search were reviewed and journals in the RCOG library were hand-searched to
identify articles not yet indexed.
• Full details of these searches are available on request from the RCOG CESU.
• There was no systematic attempt to search the ‘grey’ literature (conferences, abstracts,
theses and unpublished trials).
Sifting and reviewing the literature
A preliminary scrutiny of titles and abstracts was undertaken and full papers were obtained
if the research addressed the audit topic. Following a critical review of the full version of
the study, articles not relevant to the subject in question were excluded. All retrieved
articles were appraised methodologically using established guides.22
For all the subject areas, evidence from the study designs least subject to sources of bias
was included. Where possible, the highest levels of evidence were used. All papers were
reviewed using established guides (Table 2.1). For example, evidence based on a meta-
analyses of randomised controlled trials were classified as level Ia, compared with
evidence from a well-designed controlled study without randomisation (level IIb). The
definitions of the types of evidence used in this audit originate from the US Agency for
Health Care Policy and Research.23
Published systematic reviews or meta-analyses were incorporated where available. For
subject areas where neither of these sources was available, other appropriate experimental
or observational studies were sought and weighted according to the hierarchy of levels of
evidence.
The National Sentinel Caesarean Section Audit
7
2.6 
2.6.1 
2.6.2 
2.6.3 
Synthesising the evidence
Once identified articles had been assessed methodologically using Table 2.1, the retrieved
evidence was graded accordingly. The clinical question dictates that the highest level of
evidence should be sought. For issues of therapy or treatment, the highest level of evidence
is meta-analyses of randomised controlled trials or individual randomised controlled trials.
This would equate to a Grade A recommendation in clinical practice guidelines.24
Where appropriate, if a systematic review, meta-analysis or randomised controlled trial
existed in relation to a topic, studies of a weaker design were ignored. The evidence was
synthesised using qualitative methods.
Data collection tools
Appendices C and D include copies of all data collection tools. The remit and draft data
collection tools for all births and all CS were agreed by the Pilot Steering and the Audit
Working Groups. The data collection tools were modified following the pilot study in ten
hospitals and following feedback from the 320 local facilitators on the audit training days
(see section on phase one data collection for a full description of role of local facilitators).
Due to logistical complexities, the decision was taken that it was not feasible within the
timescale to carry out a survey of women’s views in every hospital in England and Wales.
Hence, it was agreed to survey women in a random sample of hospitals. The survey
questionnaire was revised in light of the pilot study and an additional series of pilots
undertaken with pregnant women who responded to notices in newspapers and
magazines.
The survey of clinicians’ views on CS was developed and piloted on a number of
clinicians at hospitals not included in the sample frame for the phase two study for these
surveys.
Phase one
The aims of phase one of the audit were:
• to determine the frequency of CS in all maternity units in England, Wales and Northern
Ireland
• to evaluate demographic, clinical and organisational factors associated with variations
in CSR
• to assess the quality of clinical care against agreed standards, derived from published
literature.
2. Audit methodology
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Table 2.1 Levels of evidence
Level Definition
Ia Evidence obtained from meta-analysis of randomised controlled trials
Ib Evidence obtained from at least one randomised controlled trial
IIa Evidence obtained from at least one well-designed controlled study without randomisation  
IIb Evidence obtained from at least one other type of well-designed quasi-experimental study
III Evidence obtained from well-designed non-experimental descriptive studies, such as comparative studies, correlation
studies and case studies
IV Evidence obtained from expert committee reports or opinions and/or clinical experience of respected authorities  
All maternity units in England and Wales (NHS and private sector) were invited to
participate and all units accepted this invitation. Data collection took place between 1
May and 31 of July 2000. Northern Ireland, the Channel Islands and the Isle of Man also
wished to participate. For logistical reasons, the data collection from these centres took
place between 1 December 2000 and 28 February 2001.
Local facilitators
All maternity units were asked to nominate a local facilitator to provide a link between the
researchers at RCOG CESU and their Unit. The facilitators were either clinical members of
the maternity department involved in intrapartum care or were from the audit department.
NHS trusts were asked to provide dedicated staff time for this role in recognition that this
work, for an average size unit, would take a half day per week for three months. In
preparation for their role, facilitators attended a training day that had approval from the
relevant professional bodies. They were provided with information about generic audit
methodology, the background and proposed methods of this audit.
These facilitator-training days provided an invaluable opportunity for a wider consultation
on the study design and the consideration of potential problems that could arise at a local
level during data collection. Consideration and discussion of these issues facilitated the
development of strategies to overcome them and led in some cases to modification of the
study design before data collection started.
A number of resources were made available to facilitators to publicise the audit locally
including teaching materials, posters and pens. Facilitators distributed the audit materials
locally. They undertook local validation of data prior to its return to RCOG CESU for data
entry and analyses. During the period of data collection, regular contact was maintained
between facilitators and RCOG CESU so that potential problems with data
collection/coding could be addressed promptly.
Data validation
To ensure data quality, facilitators validated the data content, completeness and the
number of deliveries against alternate sources such as the delivery suite register, theatre
register or maternity case notes. Forms were returned to RCOG CESU on a weekly basis.
In order to monitor data completeness locally and centrally, facilitators completed a check
sheet (Appendix Cvii) recording both the numbers of completed forms being returned and
the dates of delivery to which they pertained. To ensure against data loss, facilitators also
kept copies of these verification checklists and the ‘denominator’ data forms. The
denominator data forms refer to the data completed for every birth that occurred within a
unit during the audited period, irrespective of the type of delivery that was undertaken.
On receiving these forms, RCOG CESU staff checked the verification checklists, the
denominator forms and the additional clinical data forms completed for each CS, for
inconsistencies in the numbers of forms returned or for incomplete data. Resultant queries
were referred back to the local facilitators so that any inconsistencies were resolved before
data entry.
This process helped to identify quickly and promptly units experiencing difficulties with
data collection, who were then contacted by the RCOG CESU within two-three weeks.
Data collected on all births (denominator data)
England and Wales do not have a national maternity database. Collection of reliable and
consistent information on all women giving birth during the audit was needed for reliable
computation of a CSR. The variety of hospital information systems in use, the inconsistencies
in definitions between maternity systems and poor population coverage of such systems
meant that routine data collection systems were not deemed fit for this purpose.
The National Sentinel Caesarean Section Audit
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Participation in the audit involved the collection of specific data that were additional to
the routine hospital data collection. Therefore, it was recognised that information required
specifically by the audit needed to be known, or accessible, to the person filling in the
form and the form needed to be simple and quick to complete.
The data items collected on the denominator data forms for all births during the study
period were are shown in the box below (Appendix Ci).
Data items collected on all births
• Date of delivery
• Mother’s date of birth
• Mother’s ethnicity
• Total number of previous pregnancies of at least 24 weeks of gestation
• Number of previous caesarean sections 
• Gestation 
• Mode of onset of labour
• Number of babies born
• Presentation
• Mode of delivery
• Outcome of pregnancy (live/stillbirth)
• Birthweight of baby(ies)
Most, but not all, of these data items (e.g. number of previous CS) would be available from
alternate sources, such as delivery suite registers. Therefore, to ensure data completeness
for these items, facilitators were encouraged to ensure that data collection forms were
completed at the time of delivery by someone who had cared for the mother during the
delivery. It was agreed that, in order to get good quality and complete data, it would be
necessary to collect only essential data items that were easily accessible and collectable.
As data pertaining to maternal height and weight are not always recorded on case notes
nor easily obtained, the decision was made not to collect these items.
Data collected on all caesarean births
Detailed information was collected for every caesarean delivery that took place during the
three-month study period using clinical data forms (Appendix Ciii). There were 55
questions on each clinical data form covering demographic characteristics, details of the
index pregnancy, previous obstetric history, the decision making process leading to the CS
and assessment of the quality of care against pre-defined standards.
Again, facilitators were encouraged to ensure that these forms were completed at the time
of delivery by the most appropriate person/s at the delivery.
Organisational surveys
A number of organisational and staffing factors are known to impact on both the CSR and
the quality of care women receive. In order to assess these organisational factors two
supplementary survey questionnaires were developed. One, covering midwifery and
obstetric issues, was sent to the midwifery manager (Appendix Civ); the other, on
anaesthetic issues, was sent to the lead obstetric anaesthetic consultant (Appendix Cv). In
addition, each ‘delivery suite’ was asked to keep a two-week diary documenting its activity
(Appendix Cviii). This diary was used to evaluate the current staffing provision for
intrapartum care within maternity units.
2. Audit methodology
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Confidentiality
Ethics committee approval was sought from a multi-regional ethics committee (MREC) for
this phase of the study, although they confirmed that, for an audit of this nature, this was
not required. To ensure confidentiality of individual and hospital data, all data collection
forms were identifiable only by an alphanumeric code. All audit materials were prepared
centrally. Only the central research staff knew the key to all the codes. The unique
identifiers used were study hospital code, date of delivery and maternal date of birth.
Data collection: phase two
The aims of phase two of the audit were:
• to survey maternal views and attitudes to CS and the sources of information women
use and value when they are forming their views about how they wish to have their
baby
• to explore clinicians’ attitudes towards, and threshold for, CS.
Survey of maternal views
The aim of this survey was to document the frequency of maternal request for CS and
explore women’s views about childbirth. It included an exploration of the sources of
information women use when they are forming their views about how they wish to have
their baby, as well as determining women’s perception of the risks and benefits of different
modes of delivery (Appendix Di).
Study population
Forty-two units were invited to take part in phase two of the audit. The sampling process
for selection of hospitals in phase two involved creating a matrix, which categorised
hospitals in England, Wales and Northern Ireland by region, size; CSR (based on
preliminary data from phase one) and type of hospital (district general hospital, teaching
hospital). One hospital was then randomly selected from each category.
One unit declined to take part and another did not get local permission from its research
development committee. This phase of the study did require ethics committee approval for
the survey of maternal views. This was sought and granted by the MREC and all local
research ethics committees (LREC). The final sample consisted of 40 units.
The population to be surveyed in phase two included women booked in to these units
(both to receive community or primary care) with an estimated date of delivery in January
2001.
Local hospital facilitators compiled lists of eligible women. Variation in patient information
systems meant that not all centres could easily identify such women directly. Therefore, in
some centres, indirect methods were used; for example, identifying women from
appointment diaries of the ultrasound department or antenatal clinic. The list of women
included in the sample was kept by the local facilitators and was not available to the
RCOG CESU researchers. To enable the RCOG CESU to estimate the response rate, the
total numbers of women invited by each centre was reported back to RCOG CESU.
To try to ensure that women who had experienced an adverse event (e.g. preterm birth,
neonatal death) were not included in the survey, local facilitators crosschecked this
information against an appropriate local source. In the event that a woman was
inadvertently sent a questionnaire, the local facilitator contacted the woman’s GP and the
person responsible for her maternity care to inform them of this. Where appropriate they
were also sent a letter of apology from RCOG CESU.
The National Sentinel Caesarean Section Audit
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RCOG CESU prepared and dispatched the survey materials to the facilitators for
distribution. Local facilitators sent the eligible women an information leaflet, an invitation
to participate in the survey, patient address labels (if available) and a prepaid response
envelope. The enclosures also included an endorsement from the maternity unit but it was
made clear that all responses to the survey were confidential and would not be available
to their health care professionals.
Women who wished to take part in the study sent were required to send their address label
in the prepaid response envelope to the RCOG CESU. The questionnaire, a pen and a
further prepaid return envelope were then dispatched by return. Women were required to
return completed questionnaires to RCOG CESU.
The time interval between the initial invitation and dispatching the questionnaire was kept
as short as possible to reduce the risk of an interim adverse event.
Survey of clinicians’ views
A survey exploring clinicians’ attitudes towards, and threshold for, CS was also undertaken
(Appendix Dii).
Study population
The finalised questionnaire was sent to all consultant obstetricians in the 40 units
participating in phase two. They were identified using the RCOG College database and
crosschecked with local facilitators to ensure complete coverage.
During phase two, data on all births including CS were re-collected, ensuring
contemporaneous, high-quality maternity data, which were comparable to phase one.
Simultaneously, all maternity units in Northern Ireland, the Channel Islands and the Isle of
Man ran phase one of the audit for the first time, and phase two, including completion of
the supplementary surveys mentioned.
Statistical methods
Data entry
Data collection involved completion of paper forms by healthcare professionals on the
labour ward. Information was collected for all births and all CS using closed questions. All
questions were pre-coded. Data were validated by local facilitators and then by RCOG
CESU. Data were entered manually into QPS market research software25 and then exported
to Microsoft Excel software. Prespecified edit checks were run so that data inconsistencies
could be identified and addressed in a timely manner. A check for duplicate entries was
also performed. Approximately 50% of all phase one denominator data were double
entered, ensuring at least 98% accuracy; 20% of phase two denominator data were double
entered.
Data management and analysis
Data were transferred into the statistical software package using Stat Transfer software.26
Data were checked for inconsistencies both in coding and between variables. Data
pertaining to infants who were stillborn and were less than 24 weeks of gestation were
excluded from the analysis.
The number of observations per hospital on the verification checklists, the data entered,
the data transferred, before and after data cleaning, were checked for consistency. In
addition, summary statistics were prepared and fed back to each participating unit for
further validation.
2. Audit methodology
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To produce statistics across clinical groups (e.g. all nulliparous women or all breech births)
the information collected on all caesarean births was linked to the corresponding
denominator data using a combination of four variables: hospital alpha-numeric code,
date of delivery, maternal date of birth and birthweight. This was done using Microsoft
Access 2000 software.
Thirteen consultant-led units had midwifery-led units referring to them. The local
facilitators responsible for these units decided whether they wished their midwifery-led
units to be separately identified or aggregated with the main unit data. Where midwifery-
led units were kept separate, the relationship with the main unit was identified using the
alphanumeric coding system. Place of birth (e.g. at home) was not the focus of the audit
and therefore specific data items about this were not collected.
Summary statistics in the form of denominator data feedback were given to the consultant-
led units in two ways: first excluding deliveries in the respective midwifery-led units and
then including these deliveries. Estimates in this report for all units use as the denominator
data the total population from which a woman having a CS in that unit could have come
(i.e. including home births and midwifery-led units).
All analysis was carried out using STATA 7.0 software.26 National, regional and unit-level
summary descriptive statistics were produced examining CSR and quality-of-care issues, in
accordance with the project’s prespecified aims and objectives. Summary variables (for
example, a unit-specific CSR) have been used to examine the associations with other unit
level factors. To calculate the contribution of specific indications to the overall CSR, the
information on clinical data forms that were linked to corresponding denominator data
entries were used. Univariate and multivariate logistic regression models were used to
evaluate associations between CS as mode of delivery and various demographic and
pregnancy characteristics. Robust standard errors were obtained to adjust for clustering
within units. Probability of less than 0.05 was considered to be statistically significant.
Presentation of data for this report
In this report, estimates given in the text relate to the data from maternity units in England
and Wales that took part in phase one between 1 May and 31 July 2000 and for Northern
Ireland and the Channel Islands between 1 December 2000 and 28 February 2001.
The data on all births, including CS that were re-collected as part of phase two for a limited
number of hospitals, are included to allow for comparison with the phase one data.
The National Sentinel Caesarean Section Audit
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3. Data coverage and
response rates
Summary
• Data collection was successfully completed by 213 NHS consultant-led units, 20
NHS midwifery-led units and three private maternity hospitals in England and Wales.
• 99% of all births were covered.
• The response rates to the organisation surveys ranged from 92% to 100%.
• 2942 women (37% of those invited to participate in the survey of women’s views of
childbirth) responded; 84% of this group completed and returned the questionnaire.
• 224 consultant obstetricians were invited to respond to the survey of their views
about CS. The response rate was 77%, with at least one consultant responding from
each of the 40 participating units.
Introduction
This chapter reports on the coverage and response rates to both phases of the Audit,
including the surveys of organisation and women and clinicians’ views.
Phase one
Denominator and caesarean section data
All maternity units in England and Wales agreed to participate in phase one. One hospital
was subsequently excluded because it failed to collect and return data
contemporaneously; it then undertook the audit in phase two between December and
February 2001. Its data are included where appropriate with the forty units participating in
phase two.
Data collection was successfully completed by 213 NHS consultant-led units, 20 NHS
midwifery-led units and three private maternity hospitals.
Coverage of the data set was assessed by comparing it with the most complete source of
birth statistics derived from birth registrations. The Office for National Statistics birth
registration data documented 154,265 births occurring between 1 May and 31 July 2000 in
England and Wales. The phase one data set includes information on 152,413 births: this is
equivalent to 99% of all births that occurred in England and Wales during the time frame of
the study. The missing data can be accounted for as follows: the database does not include:
• births from the one NHS unit that was unable to collect data contemporaneously
• one RAF unit
• home births that were undertaken by Independent midwives.
The information on the 152,413 births for which forms were returned is referred to as the
denominator data.
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The number of caesarean births recorded on the denominator data of all births was 32,222
out of the 150,139 maternities. The total number of additional clinical data forms received
relating the details of these CS was 32,082, equivalent to 99.6% of all CS that took place
during the audited period.
To enable statistics to be collated across clinical groups (e.g. all nulliparous women or all
breech births), the information collected on all caesarean births was linked to the
corresponding entry in the denominator data using a combination of four variables
(hospital alpha-numeric code, date of delivery, maternal date of birth and birthweight).
Using this process, it was possible to accurately link 92% (n = 29,488) of the data on
caesarean births.
The phase one dataset for Northern Ireland, the Isle of Man and the Channel Islands
includes information on 5886 births. The number of caesarean births recorded on the
denominator data on all births was 1410. The total number of clinical data forms received
relating to these CS was 1410 (100%); 1272 (90%) of these clinical data forms accurately
linked to entries on denominator data forms.
Organisational surveys
The two supplementary surveys relating to organisational issues were sent to all
participating units in phase one of the Audit. In addition, each ‘delivery suite’ was asked
to keep a two-week diary documenting its activity.
The response rates to these surveys from England and Wales were:
• 95% (n = 224) labour ward staffing and facilities
• 94% (n = 218) anaesthetic questionnaires
• 92% (n = 217) staffing diaries.
The response rate for phase one organisational surveys in Northern Ireland, the Isle of Man
and the Channel Isles was 100%.
Phase two
Denominator and caesarean sections
The phase two data set on births occurring in the forty randomly selected units in England,
Wales and Northern Ireland includes information on 27 615 births. The number of
caesarean births recorded on the denominator data for all births occurring in these units
during the phase two data collection was 6131. The total number of clinical data forms
received relating to these CS that linked to the corresponding entry on denominator data
was 5512 (90%).
Maternal survey
Invitations to participate in the survey were sent out to 7873 women by the participating
units; 2942 women (37%) responded to the initial invitation and were subsequently sent
a questionnaire by RCOG CESU. Completed questionnaires were returned by 2475
women. This represents 84% of women who received the questionnaire from RCOG
CESU and 31% of those who had received the initial invitation from the participating
unit.
Response rates to the maternal survey sent out by RCOG CESU varied between units from
58% to 94%. Details of response rates and demographics of responders and non-
responders are given in Chapter 10.
The National Sentinel Caesarean Section Audit
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Clinician survey
Overall, the survey was sent to 224 consultant obstetricians directly by RCOG CESU. The
response rate was 77%. Eight questionnaires were returned by consultants who did not
practice obstetrics and were thus excluded from the analysis. There was at least one
questionnaire returned from each of the 40 participating units. Response rates to the
questionnaire between units varied from 53% to 90%.
3. Data coverage and response rates
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4. Methods of delivery
Summary
• The National CSR in England was 21.3%; in Wales it was 24.2% and Northern
Ireland it was 23.9%. These rates are comparable to those in USA.
• Operative vaginal rates have remained constant at 11% in England, 10% in Wales
and 12% in Northern Ireland.
• The spontaneous vaginal delivery rate has decreased in England: it was 67%; in
Wales it was 65% and in Northern Ireland it was 64%.
• Primary CSR was 17% in England, 19% in Wales and 17% in Northern Ireland.
• Repeat CSR was 67% in England, 66% in Wales and 76% in Northern Ireland.
• Classification using Robson clinical groups indicates that the group contributing most
to the overall CSR is that composed of women at term with a singleton cephalic
pregnancy and a previous CS.
• The objective measurement of clinical characteristics to determine their prevalence in
a population is important and may shed light on variations in clinical management.
• The most frequently cited primary indications reported by clinicians for performing
CS were presumed fetal compromise, failure to progress (dystocia), previous CS and
breech presentation. This agrees with studies in other countries.4,12,18
• Maternal request, as reported by the clinician, was the primary indication for
performing 7% of CS.
Introduction
This chapter considers international data on CSR and mode of delivery. CSR in different
clinical groups is considered. The primary indications reported for CS are presented.
Background
The heterogeneity in the CSR between developed countries was outlined in Chapter 1. A
number of explanations have been postulated, including the possibility that CS has
replaced some types of operative vaginal delivery.18
While CSR have increased, there has not been a corresponding reduction in operative
vaginal delivery rates, although the rates of overall spontaneous vaginal deliveries have
reduced.1,6 In England, operative vaginal deliveries have remained constant at 10–11% of
births.1 Comparative international statistics for operative vaginal delivery rates are limited
but rates in England are lower than those reported in Scotland (13% in 1999)6 and Canada
(17% in 1998).15 However, the type of operative vaginal delivery used has changed. In
accordance with evidence suggesting that use of the ventouse reduces maternal perineal
trauma,26 there has been a reduction in the use of forceps and an increase in the use of the
ventouse, from 2% in 1980 to 8% in 1999.2
In defining the determinants of the overall CSR, it is helpful to distinguish between the
contribution of the increasing prevalence of a clinical characteristic in the population (e.g.
percentage of women with a previous CS) and the subsequent use of CS within that group (e.g.
VBAC rates).
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To do this, it is essential to use an objective measure of clinical characteristics to determine
their prevalence in the population (e.g. percentage of women previous CS in the
population). The CSR within a group can them be estimated.
Clinical reports of the indications for a CS within such groups may shed light on variations
in clinical management. There is no consensus in the reporting of indications and they are
used inconsistently. Hence, they are generally not reliable measures from which to
establish the determinants of the overall CSR.
The Audit results
Table 4.1 shows the recent estimates of CSR from countries with published national data
alongside the estimated rates from this audit. There has been an increase in CSR in
England. The 2000 rates for England and Wales and the 2001 rate for Northern Ireland are
comparable to those in USA and Italy.
Table 4.2 shows the trends for method of delivery in England and Wales for the last 40
years, including the audit results.
4. Methods of delivery
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Table 4.1 International caesarean section rates (CSR)
Country Year CSR (%)
Englanda 2000 21.3
Walesa 2000 24.2
Northern Irelandb 2000/01 23.9
Scotlandc 1999 19.3
USAd 1999 22.0
Denmark 1999 13.7
Norway 1999 12.6
Sweden 1999 12.2
Finland 1999 15.1
France 1999 17.5
Italy 1999 22.5
Sources: 
a
NSCSA data collected May – July 2000; bNSCSA data collected December 2000 – February 2001; cScottish Health Executive
report6; dFinal report CDC14
Table 4.2 Trends in method of delivery
Source of data Maternities Spontaneous Instrumental Caesarean
(n) section (%)
All Vertex Breech All Ventouse Forceps
(%) (%) (%) (%) (%) (%)
England/Wales (annual rates)
1960a – – – – 4.5 – – 2.8
1970a – – – – 8.8 – – 4.3
1975a – 68.3 – – 12.6 0.7 11.9 5.8
1980a – 75.7 – – 11.7 0.6 11.2 8.8
1985b – 75.6 – – 10.6 0.7 9.0 10.4
1989/90c – 78.1 – – 9.7 1.6 7.8 11.3
1994/5 c – 73.8 – – 10.8 4.8 5.8 15.5
1999d 348408* – 70 1 10.0 7.0 4.0 18.0
NSCSA data 2000/01 (estimates from 3-month period)
England and Walese 150139 67.3 66.9 0.5 10.9 7.4 3.5 21.5
Englande 142463 67.4 67.0 0.5 10.9 7.4 3.5 21.3
Walese 7535 65.1 64.7 0.5 9.9 7.4 2.6 24.2
Northern Irelandg 5341 64.0 63.5 0.6 12.1 6.4 5.7 23.9
Channel Islands and Isel of Manf 545 61.3 61.3 0.0 13.4 9.7 3.9 24.8
Sources: aestimated percentage of deliveries England and Wales1; bestimated percentage of deliveries England1; cestimated percentage
of deliveries in NHS hospitals in England1; destimated percentage of deliveries In England based on 67% coverage of all maternities2;
eNSCSA data collected May–July 2000; fNSCSA data collected December 2000–Feb 2001, all units in region
Operative vaginal delivery rates have remained reasonably constant since the mid 1970s.
There has been a move away from the use of forceps to using ventouse for operative
vaginal delivery. Spontaneous vaginal delivery rates vaginal are lower that those in the
1980s and 1990s but comparable to those in the 1970s.
Table 4.3 shows the regional rates for method of delivery. The CSR now ranges from 19%
in the North East to 24% in London, Wales, Northern Ireland and the Channel Isles and
the Isle of Man.
Table 4.4a shows the national and regional CSR, primary and repeat CSR. Spontaneous
vaginal delivery rates vary between regions from 61% to 71% and between units they vary
from 20% to 92%. Instrumental vaginal delivery rates vary between regions from 9% to
13%. Between units they vary from 0% to 22%. The use of forceps has declined and
constitutes less than one-third of operative vaginal deliveries in all regions, with the
exception of Northern Ireland.
The primary CSR shown in Table 4.4a is the rate of CS for women who have not had a previous
CS, regardless of parity. This varied between regions from 15% to 19%; between units, the IQR
was 15% to 19% (range 6–56%). The repeat CSR varied between 61% and 72%; between
units the IQR was 61–74%, (range 0–100%). Higher rates of repeat CS are associated with
higher overall CSR. Rates of vaginal birth after CS (VBAC) are discussed in Chapter 5.
Table 4.4b shows the national and regional emergency and elective CSR. Of all CS, 37%
were classified as elective, this ranged between regions from 35% to 47%; 63% were
emergency procedures. The proportion of emergency procedures between regions ranged
from 62% to 65%. Among maternity units the median emergency CSR was 63%, IQR
58–67% (range 7–77%).
Tables 4.5a and 4.5b show the percentage of women in each Robson Group, the CSR
within that group and the percentage contribution of each group to the overall CSR.
The National Sentinel Caesarean Section Audit
19
Table 4.3 Method of delivery
Source of data Maternities Spontaneous Instrumental Caesarean
(n) section (%)
All Vertex Breech All Ventouse Forceps
(%) (%) (%) (%) (%) (%)
England and Wales
1980b – 75.7 11.7 0.6 11.2 8.8
1985b – 75.6 10.6 0.7 9.0 10.4
1989/90c – 78.1 9.7 1.6 7.8 11.3
1994/5c – 72.8 10.8 4.8 5.8 15.5
1999d 348408 70.0 1.0 10.0 7.0 4.0 18.0
1999 Scotlandh 55604 68.3 12.5 – – 19.3
NSCSA Data 2000/1
Englande 142463 67.4 67.0 0.5 10.9 7.4 3.6 21.3
North Easte 16295 70.8 70.3 0.5 9.6 5.7 3.9 19.3
North Weste 18940 71.0 70.7 0.5 9.2 6.4 2.9 19.6
East Midlandse 11997 67.1 66.5 0.7 12.3 8.0 4.3 20.4
West Midlandse 16498 68.8 68.4 0.6 9.2 6.3 2.9 21.8
Easterne 17768 66.8 66.5 0.4 11.4 8.1 3.3 21.4
Londone 19389 63.9 63.4 0.5 11.5 8.1 3.4 24.2
South Easte 28589 64.6 64.2 0.5 12.4 8.4 4.0 22.6
South Weste 12987 69.1 68.4 0.8 11.5 7.6 3.9 19.4
Walese 7535 65.1 64.7 0.5 9.9 7.4 2.6 24.2
Northern Irelandg 5341 64.0 63.5 0.6 12.1 6.4 5.7 23.9
Channel Islands and 
Isle of Mang 545 61.3 61.3 0.0 13.4 9.7 3.9 24.8
Source: aestimated percentage of deliveries England1; bestimated percentage of deliveries in NHS hospitals in England1; cpercentage of
deliveries in England2; dScottish health statistics 19996; eNSCSA data collected May – July 2000 all units in region; fNSCSA data collected
December 2000–February 2001, all units in region:
Robson Groups 1 and 3 contain the largest percentage of the population. The biggest
contribution to the overall CSR is repeat CS (Robson group 5). This proportion varied
between regions from 23% to 31% and between units it ranged from 0% to 41%. As
before, higher rates of repeat CS are associated with higher overall CSR.
About 3–4% of women presented with a breech (Robson Groups 6 and 7). The caesarean
rate for breech presentation is nearly 90% for nulliparous women in all regions and above
80% for multiparous women in all regions. The contribution of breech to the overall CSR
varied between regions from 13% to 19%; between units this ranged from 1.5% to 40%.
About 6% of women had singleton babies born preterm (Robson Group 10). CSR in this
group varied between regions but contributed between 8% and 11% to the overall CSR.
Between units this ranged from 2% to 22%.
Table 4.6 shows the primary indication given by obstetricians for performing all CS. These
data need to be treated with caution because:
• there may be more than one indication contributing to the decision to perform CS (e.g.
a woman may have both a breech presentation and placenta praevia)
• there may not be consistency in deciding the primary indication.
The most frequently cited indication for CS is presumed fetal compromise, including
suspected intrauterine growth restriction or an abnormal CTG. The percentage of CS
reported to be performed for this indication varied between regions from 20% to 24%.
Between units this ranged from 4% to 43%. Failure to progress (dystocia) is the second
most commonly cited reason for performing a CS. In three regions this was the most
commonly cited indication for CS. Between regions this ranged from 18% to 23% and
between units it ranged from 6% to 36%. Repeat CS was the third most commonly cited
indication, contributing 14% overall. This varied between regions from 13% to 15% and
between units from 0% to 27% of all CS. CS performed for breech presentation was the
fourth most commonly reported indication. Overall, 11% (range between regions 8–12%
and between units 2–42%) of CS were performed for this indication.
CS reported by clinicians to be primarily performed for maternal request contributed 7% the
overall CSR. This ranged between regions from 6% to 8% and between units from 2% to 27%.
The determinants of the overall CSR will be discussed in the next chapter, in the context
of the relevant clinical groups.
4. Methods of delivery
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Table 4.4a Overall, primary and repeat caesarean section rates (CSR) by region
England North North East West Eastern London South South Wales Northern Channel
& Wales Eastern Western Midlands Midlands East West Ireland Islands
& Isle
of Man
CSR (%)
Overall 21.5 19.3 19.6 20.4 21.8 21.4 24.2 22.6 19.4 24.2 23.9 24.8
Primary* 16.7 15.2 15.5 15.7 17.0 16.4 19.1 17.6 14.7 18.8 17.0 18.8
Repeat 67.2 61.8 66.3 65.5 66.1 67.9 70.1 68.7 65.8 72.6 76.3 78.2
* CSR for women who have not had a previous caesarean section, regardless of parity
Table 4.4b Elective and emergency caesarean section rates (CSR)
England North North East West Eastern London South South Wales Northern Channel
& Wales Eastern Western Midlands Midlands East West Ireland Islands
& Isle
of Man
CSR (%)
Overall 21.5 19.3 19.6 20.4 21.8 21.4 24.2 22.6 19.4 24.2 23.9 24.8
Elective 37.0 37.7 37.3 38.5 35.3 38.2 34.6 37.6 38.1 37.4 47.0 45.4
Emergency 62.9 62.2 62.6 61.5 64.6 61.7 65.4 62.3 61.8 62.4 53.0 53.9
Missing 0.1 0.2 0.1 0.0 0.2 0.2 0.0 0.1 0.1 0.2 0.0 0.7  
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5. Influence of population
and clinical characteristics
on caesarean section rate
Summary
The influence of specific population and clinical characteristics in determining the
overall CSR are examined. The findings were:
• CSR increased with maternal age
• CSR was higher for women reported to be black African or black Caribbean compared
with women reported to be white race. Indications of maternal medical disease and
fetal distress were higher among the black African and black Caribbean women.
Adjustment for age, parity, previous CS, gestation, presentation and birthweight did
not remove the observed increased risk of CS in these two groups.
• For primigravid women CSR was 24%, with the most common indications being
failure to progress, presumed fetal compromise, breech presentation and maternal
request (as reported by clinicians).
• For multiparous women with a previous CS, the rate was 67%. The most common
primary indication reported in this group was previous CS.
• The rate for preterm births is higher than that for term births and varies with gestational
age, from 20% at term to 38% at 33–36 weeks; the majority were primary CS.
• The rate among women who had induction of labour was 19%, marginally below the
rate for all women.
• The majority of women have one baby, born head first at term. CSR in this group was
17% but, as the largest clinical group in the population, it contributed 70% to the
overall CSR. The primary CSR in this group was 12% and the repeat CSR was 64%,
contributing 46% and 24%, respectively, to the overall rate.
• For breech presentations, the overall CSR was 88%, representing 16% of the overall
CSR; 56% were elective and 44% emergency operations. For 85% of women, this
was their first CS. External cephalic version (ECV) was reported to have been offered
to 33% of women who were delivered by CS.
• The twinning rate was 14.4 per 1000 pregnancies. CSR was higher for multiple
pregnancies: 59% of twin pregnancies were delivered by CS, representing 14% of
the overall CS rate. Multiple pregnancy is more likely to result in preterm birth; 14%
of twins and 36% of triplets were born before 33 weeks, compared with less than
2% of singleton pregnancies. Therefore, 21% of all babies born at less than 33
weeks of gestation were from multiple pregnancies.
Introduction
Some of the factors that may affect CSR have been outlined in Chapter 1. In this chapter,
the influence of specific populations and clinical characteristics in determining the overall
CSR are evaluated. For each factor, the research evidence and its associated risk of CS, as
estimated from the data, is summarised.
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5.1 
5.2 
Maternal age
Background
Overall fertility rates have declined and this decline is most marked in women under 30
years as women choose to both delay childbirth and have fewer children.16 Therefore,
although the absolute numbers of older mothers have not increased, they form a larger
proportion of all maternities. In 1975, 6% of mothers were over 35 years old; in 1995 11%
were in this age category.17
CSR has been observed to increase with maternal age, in a variety of populations with
different overall CSR.8,14,15,17
Complications of pregnancy increase with maternal age. However, these alone may not
account for all the increases in CSR observed. It has been suggested that other physical
factors, such as age-related physiological changes27 or changes in maternal or clinician
preference, may also contribute.28
It has been suggested that shifts in the age structure of the population only account for a
small part of the increase in CSR.18 Nordic countries have had similar demographic
transitions but have not had the rapid increases in CSR.8
The Audit results
Tables 5.1a and 5.1b show the distribution of demographic characteristics by region. The
average age of mothers giving birth in England and Wales during the study period was 29
years. The average age at birth of the first baby was 27 years. There was geographical
variation in this. Mothers in southern regions were slightly older (average age of 28 years)
compared with an average age of 26 years for mothers in northern regions and Wales.
Average age at second pregnancy was 30 years and 31 years at third pregnancy.
Overall, 7% of mothers were under 20 years old. This proportion was higher in northern
England and Wales. The proportion of mothers over 35 years old was 17% overall; this
proportion was higher in southern England. In the South East and South West, about 3%
of mothers were over 40 years old; in London, 4% of mothers were over 40 years and in
all other regions about 2% were over 40 years.
The National Sentinel Caesarean Section Audit
25
5.3 
5.3.1 
5.3.2 
y g
0
5
10
15
20
25
30
35
40
15 25 35 45
Maternal age (years)
Caesarean
Section rate 
Ca
es
ar
ea
n 
se
ct
io
n 
ra
te
 (%
)
Figure 2 Caesarean section rate by maternal age
Tables 5.2a and 5.2b show the CSR by demographic characteristics.
As Figure 2 illustrates, CSR increased with maternal age. The rates were lowest for mothers
under 20 years old (13.4%); they were 28% for mothers aged between 35 years and 39
years and 33% for those between 40 years and 50 years. This pattern was consistent across
all regions.
To explore whether this association could be explained by differences in other
characteristics between age groups, analyses that included adjustment for other factors were
performed (mother’s ethnicity, previous vaginal delivery, previous CS, gestation,
presentation and birthweight). This adjustment did not remove the observed increased risk
of CS with age (Table 5.3).
Maternal weight, height or body mass index
Background
Several population studies report that CSR increases with increasing maternal weight, short
stature or body mass index.29–33 Higher prevalence of obesity may contribute to the
observed increases in CSR. Population levels of obesity (defined as body mass index, BMI,
greater than 30) have increased. In the UK, 16% of women aged 25–34 years old and 21%
of women aged 35–44 years are obese. These are among the highest rates of obesity in
Europe.34 In the USA, the rates are higher, 19% of women aged 20–34 years and 26% of
women aged 35–44 years are obese.35 However, information on height and weight is not
part of routine maternity data. Although height, weight or BMI may be recorded as part of
routine antenatal care, the timing and method of measuring them are not standardised.
This could result in inconsistencies in the data that could effect interpretation.
The Audit results
Maternal height and weight were collected only on women having a CS. Therefore, it was
not possible to look at the effect of maternal weight on CS in this data.
Median weight of women who were delivered by CS was 73 kg (IQR 63, 85 kg). Thirty-
four percent of women who had a CS had a BMI greater than 30 and 13% of women had
a BMI greater than 35. Among these women, it was found that BMI was highly correlated
with increasing maternal age.
Ethnicity
Background
Several population studies report the observation that CSR vary between some ethnic
groups. Higher rates of CS have been reported in black women.14,33,36 Some complications
of pregnancy are more prevalent in black mothers (e.g. diabetes, hypertensive disorders)
or in specific ethnic groups (e.g. HIV is more prevalent amongst black African women37)
and may contribute to the observed association.14
The Audit results
Tables 5.1 a and 5.1b show the distribution of demographic characteristics by region.
Standard ethnicity groups were used.38 Overall, the majority of mothers in England and
Wales were reported to be white. This proportion varied with region and, for example,
greater ethnic diversity was observed in London.
5. Influence of population and clinical characteristics on caesarean section rate
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Mother’s ethnicity and risk of CSR (Tables 5.2a and 5.2b) showed that, in England, Wales
and Northern Ireland, CSR was higher for women reported to be black African (31%) or
black Caribbean (24%) compared with women reported to be white (21%). CSR among
women from other ethnic groups was about 20%.
To explore if this association could be explained by differences in other population
characteristics, analysis that included adjustment for other factors was carried out (e.g. age,
parity, previous CS, gestation, presentation and birthweight). Adjusting for these factors did
not remove the observed increased risk of CS in black African or black Caribbean women
(Table 5.3).
To explore whether a higher rate of maternal medical conditions influenced the decision
to perform CS on these women, the primary indication for CS was reviewed. Maternal
medical disease was reported to be the most influential factor in deciding to perform the
CS for 5% of black African women, 3% of black Caribbean women and 2% of all other
women. CS performed for maternal medical disease accounted for 4% of the overall CSR
among black African women, 2% of the rate among black Caribbean women and 1.6% of
the rate among all other women. The proportion of CS carried out for other common
indications, such as failure to progress and previous CS, were similar among the three
groups. However, there was a higher proportion of CSR for fetal distress according to
ethnicity; 29% among black African women, 32% among black Caribbean women and
22% among all other women.
Parity and previous caesarean section
Background
There has been a decline in the fertility rate over the last 40 years in England, Wales16 and
a number of other countries.8,14
National birth registration data on parity are incomplete because they are only collected
on births within marriage. Numbers of previous pregnancies resulting in a birth that could
be registered are included in the maternity tail of hospital episode statistics (HES) but the
quality and completeness of HES data is poor. The HES data set does not include
information on previous CS. Therefore population trends in the percentage of women who
have had a previous CS are not available for England and Wales.
The risk of a CS in a first pregnancy is different for subsequent pregnancies.12,17 CSR is
lowest in women who have only ever had vaginal births previously.39 CSR is increased in
women who have had a previous CS. An increase in the percentage of women who have
had a previous CS in a population will result in a disproportionate increase in the overall
CSR.12,14,15 Several studies report that the risk of a repeat CS is reduced in women who have
had a previous vaginal delivery in addition to their previous CS.40–44
The Audit results
In England and Wales, 42% of women were in their first pregnancy. Of women who had
had at least one previous pregnancy, 16% had undergone at least one previous CS. These
proportions were consistent across all regions (Tables 5.1a and 5.1b).
As Table 5.2a shows, the CSR in England and Wales was 24% for primigravid women, 10%
for multiparous women who had not had a previous CS and 67% for multiparous women
who had had at least one previous CS. In Wales, the rates were higher: 26% for primigravid
and 73% for multiparous women who had had at least one previous CS. Findings regarding
the management of women who had had a previous CS are discussed in Chapter 6. The
most common primary indications reported for women having a primary CS were failure
to progress (25%), presumed fetal compromise (28%), breech presentation (14%) and
The National Sentinel Caesarean Section Audit
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maternal request as reported by clinicians (5%). This group includes both nulliparous and
multiparous women but the majority (67%) having a primary CS were nulliparous.
The most common indications for women having a repeat CS were previous CS (44%),
maternal request as reported by clinicians (12%), failure to progress (10%), presumed fetal
compromise (9%) and breech presentation (3%).
Gestation and birthweight
Background
ICD-10 classification defines low birthweight as less than 2500 g, very low birthweight as
less than 1500 g and extremely low birthweight as less than 1000 g. Gestational age is
defined as the duration of gestation measured from the first day of the last normal
menstrual period expressed as completed days or completed weeks. Preterm birth is
defined as less than 37 completed weeks, term as 37 completed weeks to less than 42
completed weeks, post term as 42 completed weeks or more.1
Birthweight is included in birth notification data. Gestational age is not routinely collected
on livebirth notification data in England and Wales. It is, however, part of the HES
maternity data set. Birthweight and gestational age are highly correlated but, in order to be
able to distinguish preterm babies from those that are small for gestational age, both items
should be collected.
The incidence of low birthweight was about 6% in Scotland in 1998,1 6% in USA 199914
and 8% in England in 1998. The proportions of low-birthweight babies and preterm babies
have increased. This may reflect the increases in multiple pregnancies, the increases in
obstetric intervention, greater registration of births at extremely early gestation and
increased use of ultrasound estimates of gestational age. Prematurity is the most common
cause of neonatal mortality.45
CSR in all preterm singleton cephalic infants is higher than for term infants.39 Prematurity
and fetal growth compromise are risk factors for poor neonatal outcome.46 However, the
5. Influence of population and clinical characteristics on caesarean section rate
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Table 5.3 Crude and adjusted odds ratios (OR) for age and ethnicity
Crude OR Adjusted OR
a
(95% CI) (95% CI)
Demographic characteristics:
Age group (years)
<20 0.62 (0.59, 0.66) 0.73 (0.61, 0.88)
20–24 0.74 (0.71, 0.77) 0.78 (0.72, 0.83)
25–29b 1.00 1.00
30–34 1.24 (1.21, 1.28) 1.21 (1.15, 1.28)
35–39 1.52 (1.45, 1.58) 1.41 (1.31, 1.52)
>40 1.97 (1.82, 2.14) 1.88 (1.63, 2.15)
Missing/unknown 1.02 (0.87, 1.20) 1.33 (1.04, 1.72)
Ethnicity
Whiteb 1.00 1.00
Black African 1.70 (1.54, 1.87) 1.58 (1.40, 1.78)
Black Caribbean/other 1.16 (1.06, 1.26) 1.19 (1.03, 1.38)
Bangladeshi/Indian/Pakistani 0.92 (0.86, 0.99) 0.84 (0.78, 0.92)
Chinese 0.85 (0.73, 0.99) 0.93 (0.73, 1.19)
Asian other 1.15 (1.02, 1.29) 1.07 (0.87, 1.30)
Other/missing/unknown 0.92 (0.84, 1.01) 0.96 (0.86, 1.08)
a
Adjusted for maternal age, ethnicity, previous vaginal delivery, previous caesarean section, gestation, presentation and birth weight;
bchosen as reference groups as they constitute the largest group in population
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optimal mode of delivery for the small or immature baby is not clear.47 The evidence that
CS improves the outcome is not conclusive.48 If a high proportion of these operations are
primary sections they may contribute a disproportionate amount to the overall CSR.
Survival rates for babies born between 27 and 28 weeks gestation have improved, with
88% surviving for 28 days after delivery. This is double the rate of 15 years ago.45
Population studies indicate that the risk of stillbirth increases from one per 3000
continuing pregnancies at 37 weeks to three per 3000 continuing pregnancies at 42 weeks
and six per 3000 continuing pregnancies at 43 weeks.49
Large babies are less likely to die than smaller babies but are more likely to die from
intrapartum-related factors than small babies.50 It has been postulated that CS could
improve the outcome for suspected fetal macrosomia. However, in order for a policy to be
effective, fetal size needs to be estimated accurately and all methods currently used to
estimate fetal size, especially for large fetuses, are poorly predictive.51
The Audit results
Tables 5.1a and 5.1b show the distribution of demographic characteristics by region in
England, Wales and Northern Ireland. Percentages given below are derived from the
numbers in these tables.
Overall, 92% of mothers had their babies at term and 0.05% delivered post term. Six
percent of mothers delivered at 33–36 weeks and about 2% delivered at less than 33
weeks of gestation.
Overall, 7% of babies were low birthweight (less than 2500 g), 1.5% were very low
birthweight (less than 1500 g) and 0.9% were extremely low birthweight (less than a
1000 g); 11% of babies weighed more than 4000 g at birth.
For those babies born at term, 3% were low birthweight, 0.38% were less than 1500 g.
The average birthweight at term was 3337 g (SD 625 g); 12% of babies weighed more than
4000 g.
Tables 5.4a and 5.4b a show CSR by gestational age and birthweight in England and
Wales. CSR for preterm births is higher than that for term births but varies with gestational
age. CSR at term was 20%. For pregnancies of less than 28 weeks of gestation CSR was
30%; between 28 and 32 weeks it was 55% and between 33 and 36 weeks it was 38%.
These contribute 0.8%, 3% and 10%, respectively, to the overall CSR. The majority were
primary CS.
CSR for low birthweight babies was 39%, for very low birthweight babies it was 44% and
for extremely low birthweight babies it was 32%. CSR for babies that weighed between
2501 g and 4000 g was 20%.
CSR for babies weighing more than 4000 g was 24%; 69% of these were emergency CS,
compared with the 63% overall CSR. The two most frequent primary indications in
deciding to perform CS in these cases was failure to progress (57% compared with 34% in
babies of normal birthweight) and presumed fetal compromise (21% compared with 34%
of normal birthweight babies). For those women, with babies weighing more than 4000 g
who had an elective CS, the most influential indication was previous CS (34%) maternal
request (15%) and other fetal problems (11%).
Induction of labour
Background
Induction of labour is defined as an intervention designed to artificially initiate uterine
contractions leading to progressive dilatation and effacement of the cervix and birth of the
The National Sentinel Caesarean Section Audit
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baby. This includes women with intact membranes and women with spontaneous rupture
of the membranes but who are not in labour (6–19% of women at term).49,52,53 Induction of
labour is indicated when it is concluded that the fetus or the mother will benefit from a
higher probability of a healthy outcome than if birth is delayed. The process of induction
of labour should only be considered when vaginal delivery is felt to be the appropriate
route of delivery.49
Induction of labour is a common procedure within obstetric practice. National data for
England and Wales possibly overestimate the rate, due to the misclassification of women
who receive oxytocin augmentation after spontaneous labour onset as induction of labour.
Overall, in England and Wales for the period 1980–95, the induction of labour rate varied
between 17% and 21%. In Scotland, there was a marked decrease in the induction rate
between 1980 and 1992, following which there was a return to the level seen in 1987.54
The Canadian induction rate was 19% in 1998.15 The induction rate (for term pregnancies
only) in the USA was 20% in 1998.14
For women who are healthy and who have had an uncomplicated pregnancy, a policy of
active induction of labour after 41 weeks compared with expectant management reduces
perinatal mortality and results in a reduction in CSR.55
The Audit results
Tables 5.5a and 5.5b show the distribution of the onset of labour and CSR by region. The
overall rate of induction of labour was 18%. In Wales it was 21% while in London it was
16%. Forty-seven percent of inductions were in women who were primigravid, 48% in
women who were multiparous with no previous CS and 4% were in women who were
multiparous with a previous CS. Overall, 55% of inductions were carried out before 41
weeks and 91% before 42 weeks of gestation.
The overall CSR among women who had induction of labour was 19%. This rate was
higher in the South East (22%) and in London (24%). Among primigravid women, the CSR
was 28%, among multiparous women with no previous CS it was 9% and among women
who have had a previous CS it was 40%.
The most influential factor in deciding to perform these CS was failure to progress (44%
cases) and presumed fetal compromise (38% cases).
Term singleton cephalic pregnancies
Background
The majority of women have one baby, which is born head first at term. National statistics
in England and elsewhere do not collect information on presentation at birth for all babies.
Most fetal risk factors for poor outcome are not present in this group (e.g. immaturity,
multiple pregnancy, breech presentation); therefore, it could be anticipated that the
perinatal mortality rate in this group will be lower than average. However, the group
includes infants who are at risk of adverse outcome who may or may not have been
identified as such (e.g. growth-restricted infants).
The women in this group will be heterogeneous with respect to risk factors for CS (e.g.
parity, previous CS, age, ethnicity). These factors have been discussed in earlier sections.
This is the largest clinical group in the population and as such even though the CSR within
the group may be lower than average it contributes most to the overall CSR. The majority
of these CS will be performed for failure to progress, fetal distress and previous CS. Hence,
initiatives aimed at reducing CSR have centred on this group (e.g. increasing VBAC rates,
reducing CS for failure to progress and fetal distress).4,6,12,56
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The Audit results
Table 5.6 shows the distribution of term singleton cephalic pregnancies numbers by
region. Percentages given below are derived from the numbers in these tables.
Eighty-eight percent of women were in this group; 41% of these mothers were nulliparous,
50% were multiparous with no previous CS and 9% were multiparous with at least one
previous CS.
Of these babies, 12% were greater than 4000 g at birth, 3% were low birthweight and
0.4% were less than 1500 g (Tables 5.7a and 5.7b).
The overall CSR in this group was 17%. The rates in the regions varied from 15% in
North East, North West and South West England to 20% in London, Wales and Northern
Ireland. This group contributed 70% to the overall CS. The primary CSR for the group
was 12%, which contributed 46% to overall caesarean rate. The repeat CSR was 64%
and this contributed 24% to the overall CSR.
Of the primary CS undertaken, 82% were emergency procedures. The main indications
reported for these were: failure to progress (43%, which contributed 16% to the overall
CSR) and fetal distress (40%, which contributed 15% to the overall CSR).
Of the repeat CS undertaken, the majority (70%) were elective procedures. The main
indications reported for these were: previous CS (63%, contributing 10% to overall CSR)
and maternal request (18%, contributing 3% to overall CSR).
There were audit standards for the management of women with previous CS, failure to
progress and fetal distress. The findings of the audit relating to these standards are presented
in Chapter 6.
Breech
Background
Breech presentation is associated with an increase risk of both cerebral palsy and death.57,58
This is independent of mode of delivery and gestation. The prevalence of breech reduces
with increasing gestational age with most foetuses turning to cephalic presentation
spontaneously. About 3–4% of all pregnancies reach term with a fetus in the breech
presentation.59
A systematic review of studies on the effects of ECV at term and measures of pregnancy
outcome found that ECV at term was associated with a significant reduction in non-
cephalic births and CS.60 There was no significant effect on perinatal mortality. ECV before
term was not effective at reducing these outcomes.61
A recent randomised control trial (RCT)62 and systematic review,60 provide information on
the risks and benefits of planned CS compared with planned vaginal breech delivery. The
perinatal mortality was lower for planned CS compared with planned vaginal breech
delivery (the number of CS needed to prevent one perinatal death was 29). However,
maternal morbidity was increased in such women who had a CS. The RCT62 was published
after the period data for the phase one of the Audit in England and Wales. Recruitment for
the trial was stopped earlier than planned (April 2000); the implications of this probably
did impact on the management of breech during the Audit.
CS for breech has been identified as one of the major reasons for performing a primary
CS.12 An increase in primary CS will increase the percentage of women with a uterine scar
who will be at increased risk of a CS in future pregnancies.
5. Influence of population and clinical characteristics on caesarean section rate
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The Audit results
Table 5.8a shows the distribution of breech pregnancies by region. Percentages given
below are derived from the numbers in these tables.
Overall, about 4% of singleton pregnancies were breech presentation: 3% of term infants
were breech; in babies born preterm, the percentage was higher – 9% for those born at
33–36 weeks, 18% at 28–32 weeks and 30% at less than 28 weeks.
Table 5.8b shows the CSR of breech babies according to gestational age.
The overall CSR was 88%. Fifty-six percent of these operations were elective while 44%
were emergency sections. For 85% of women, this was their first CS. The most common
primary indications given by clinicians for performing CS were breech presentation (62%),
presumed fetal compromise (7%), maternal request (6%), previous CS (4%) and failure to
progress (2%). CS in pregnancies with breech presentation contributes 16% to the overall
CSR.
Nearly all women (96%) who had a previous CS and who had a breech presentation in
this index pregnancy were delivered by CS, which contributed 2% to the overall CSR.
Of the women who had a CS for breech presentation, ECV was reported to have been
offered to 33% of women, which was the same for both nulliparous and multiparous
women. The procedure was reported to have been attempted in 41% of nulliparous
women and 46% of multiparous women.
Multiple pregnancies
Background
Rates of multiple pregnancy have increased. The twinning rate in Scotland was 14.3 per
1000 pregnancies in 1998.63,64 In Canada, twinning rates are markedly higher and have
increased from 21 per 1000 in 1990 to 25 per 1000 in 1997.15 The USA has similarly high
rates of 19 per 1000 in 1980, which increased to 29 per 1000 in 1999.14
The risk of death from any cause is higher among multiple births than among singletons.
The stillbirth rate was 21 per 1000 multiple total births and the neonatal death rate was
25.5 per 1000 multiple live births, compared with a stillbirth rate of 4.9 per 1000 total
singleton births and a neonatal death rate of 3.3 per 1000 singleton livebirths.45 The effects
of prematurity account for a disproportionate number of deaths among multiple births.64
The Audit results
The multiple birth rate was approximately 15 per 1000 pregnancies. The twinning rate was
14.4 per 1000 pregnancies. Higher order births occurred at a rate of 4 per 10,000.
Tables 5.9a and 5.9b show the distribution of twin pregnancies according to gestational
age by region. Percentages given below are derived from the numbers in these tables.
Preterm birth was more common with multiple pregnancy. Fifty-two percent of twin
pregnancies delivered before 37 weeks gestation (compared with 7% of singletons).
Fourteen percent of twin and 36% of triplet pregnancies compared with less than 2% of
singleton pregnancies were delivered before 33 weeks of gestation. Babies born at less
than 33 weeks are likely to require neonatal intensive care; 21% of all babies born at less
than 33 weeks were from multiple pregnancies.
Tables 5.9a and 5.9b show rates for twin pregnancies according to gestational age. Fifty-
nine percent of twin pregnancies were delivered by CS. Fifty-one percent of these CS were
carried out before 37 weeks gestation. This contributes 4% to the overall CSR.
The National Sentinel Caesarean Section Audit
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For all CS in this group, multiple pregnancy was reported to be the primary indication for
26%. Sixty-three percent of these CS were emergency sections and 37% were elective. For
elective CS, breech presentation of the first twin was the most commonly reported
indication (14%), together with previous CS (7%) and maternal request (9%). Of the
emergency sections, fetal distress was the most influential factor in 29% and failure to
progress in 12%.
CS for delivery of the second twin following vaginal delivery of the first baby was carried
out in 3.5% of twins (n = 75). Information on the grade of obstetrician present in theatre
was available: for 84% of these cases: a consultant was present in 22% cases, year 4/5 SPR
in 33% and year 1/2/3 SPR in 32% of cases.
Ninety-two percent of triplets were delivered by CS. All babies in three sets of triplets were
delivered vaginally.
5. Influence of population and clinical characteristics on caesarean section rate
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6. Decision making before
caesarean section
Summary
• A large proportion of CS are undertaken for the following indications: previous CS,
failure to progress and fetal distress. Management decisions about these indications
are key to determining the overall CSR.
• As part of its strategy to reduce CSR, the USA has set targets to increase VBAC rates
to 40%.
• In the Audit, the VBAC rate was 33% but the range between units was wide: from
6% to 64%. Of women who had a repeat CS in the index pregnancy, 44% were
reported to have been offered a trial of labour but, again, the range between units
was wide: from 8% to 90%.
• The auditable standard states ‘In general, pelvimetry should not be used after a CS
to decide the mode of delivery’. In the Audit, the use of pelvimetry in women having
CS was low, at 6%.
• In line with the auditable standard that ‘oxytocin should be used in the management
of primigravidae with suspected failure to progress prior to delivery by CS’, 81% of
women in their first pregnancy had oxytocin prior to their CS. The group in which
the standard was not met contributed 2.6% to the overall CSR.
• The auditable standard states that ‘Where a CS is contemplated because of an
abnormal fetal heart rate (FHR) pattern, in cases of suspected fetal acidosis, fetal
blood sampling (FBS) should be undertaken when it is technically possible to do so’.
In the Audit, FBS was attempted in 44% of the relevant cases. Those not meeting the
standard contributed 4.6% to the overall CSR.
• In accordance with the auditable standard, umbilical acid base was measured
following a CS for fetal distress in 82% of the relevant cases.
Introduction
A large proportion of CS are undertaken following a previous CS, failure to progress and
fetal distress.4,18 Therefore, management decisions prior to CS for these indications are key
in determining the overall CSR. The chapter examines the levels of application of the
relevant auditable standards for offering a trial of labour, the use of pelvimetry, the use of
oxytocin and FBS and measuring the umbilical artery acid base status.
Management of previous caesarean section
Background
CSR is higher in women who have had a previous CS. An increase in the number of women
who have had a previous CS in a population will result in a disproportionate increase in the
45
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overall CSR.12,14,15 Low VBAC rates are associated with higher overall CSR. As part of the
strategy to reduce CSR, the USA has set targets to increase VBAC rates to 40%.
Auditable standard
A trial of labour should be considered in women who have had a previous CS.
The Audit results
Table 6.1 shows the numbers and proportions relating to decision making before CS.
Percentages given in the text are derived from these numbers.
Data from the audit shows that repeat CS contributed 29% to the overall CSR. The overall
rate of vaginal birth after a previous CS was 33%. Between regions this ranged from 27%
to 38% and between units from 6% to 64%.
The repeat CSR is shown in Table 4.4a. The offer of a trial of labour was only reported for
those women who delivered by CS. Of women who had a repeat CS in the index
pregnancy, 44% were reported to have been offered a trial of labour. Between regions, this
ranged from 39% to 49% and between units from 8% to 90%.
Research evidence shows that pelvimetry has a poor predictive value for future obstetric
outcome. Therefore, in general, pelvimetry should not be used after a CS to decide on the
mode of delivery in the next pregnancy65 or antenatally in the index pregnancy,66 except in
rare situations such as a previous fractured pelvis.67
Auditable standard
In general, pelvimetry should not be used after a CS to decide on the mode of delivery.
The Audit results
Table 6.1 shows that 6% of women who had had a previous CS and who had a CS in this
index pregnancy were reported to have had pelvimetry. Between regions this ranged from
3% to 12%. Pelvimetry was said to have influenced the decision to perform CS for 40% of
these women. Between regions, this proportion ranged from 27% to 50%. Therefore, the
results of pelvimetry have influenced the decision to perform 0.7% of all CS.
Failure to progress
Background
CS because of a failure to progress is a known determinant of the overall CSR. These data
show that, as the primary indication, it contributed 20% to the overall CSR. Sixty-nine
percent of these women were in their first pregnancy.
Auditable standard
Oxytocin should be used in the management of primigravidae with suspected failure to
progress in labour prior to a CS.4
The Audit results
The use of oxytocin was only reported for those women who delivered by CS. Eighty-one
percent of women in their first pregnancy having a CS for failure to progress had oxytocin
prior to the CS (Table 6.1). Between regions, this ranged from 74% to 84% and between
units from 47% to 100%. The group in which this standard was not met contributed 2.6%
to the overall CS rate.
Decision making before caesarean section
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Presumed fetal compromise
Background
The data from this audit show that CS for presumed fetal compromise contributed 22% to
the overall CSR (Table 4.5). The use of continuous electronic fetal monitoring (EFM),
without FBS, increases the CSR but has not been shown to improve perinatal mortality.68
Auditable standard
Where CS is contemplated because of an abnormal fetal heart-rate pattern, in cases of
suspected fetal acidosis, FBS should be undertaken when it is technically possible to do so
and where there are no contraindications.68 For the purposes of this audit, ‘technically
possible’ was defined as cervical dilation of 4 cm or more.
The Audit results
Table 6.1 shows that an abnormal CTG was noted in 4099 (69%) singleton cephalic
pregnancies delivered by CS for fetal distress. Cases where the CTG was noted to be
severely abnormal were not included. In 50% of these cases, cervical dilatation was at
least 4 cm. While information on all relevant maternal contraindications was not reported,
it has been assumed these were a small percentage and reasonably constant proportion of
all cases. FBS was attempted in 44% of these cases. This varied between regions from 33%
to 66% and between units from 11% to 100%. The group in which this standard was not
met contributed 4.6% to the overall CS rate.
Umbilical artery acidaemia
Background
Umbilical artery acidaemia at birth correlates with neonatal complications. However, in
isolation, it has not been shown to be a predictor of long-term neurological sequelae. It
has been recommended that umbilical artery acid base status should be ascertained after
delivery in cases where delivery was expedited for concern about fetal wellbeing, e.g. after
an emergency CS.68
Auditable standard
It is recommended that umbilical artery acid base status should be performed as a
minimum if emergency CS is performed for fetal distress.
The Audit results
Table 6.1 shows that umbilical cord pH was taken following CS for fetal distress in 82% of
cases. Between regions this varied between 75% and 87% and between units from 11% to
100%.
Decision making before caesarean section
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7. Classification of urgency of
caesarean section
Summary
• CS have traditionally been divided into either elective or emergency. The latter term
can be broad and may not connote the degree of urgency. This has led to ad hoc
local adaptations and data inconsistencies between hospitals.
• A clear classification would facilitate communication between professionals and the
comparison of process and outcomes.
• NCEPOD recommended categorisation of operations into four grades of urgency;
adaptation of this recommendation has been endorsed by the RCOG and the RCA.
• An evaluation of the two approaches was undertaken but piloting revealed that the
use of category names increased confusion and greater misclassification. Thus, in the
Audit, the category names were removed.
• There was consistent use of the new scheme compared to the traditional binary
categories. Misclassification occurred in only 5% of cases.
• As assigned to the four categories of urgency, the proportion of CS procedures were:
1 an immediate threat to the life of the mother or fetus (16%)
2 maternal or fetal compromise that was not immediately life threatening (32%)
3 the mother needed early delivery but there was no maternal or fetal compromise (18%)
4 delivery was timed to suit the mother and the staff (31%).
• The use of the four categories of urgency was compared with the primary indication
reported for the procedure.
• The clinical features thought to be consistent with category 1 above were placental
abruption, cord prolapse, uterine rupture, actively bleeding, placenta praevia,
intrapartum haemorrhage or presumed fetal compromise; 51% of the cases included
in this category fitted these criteria.
• Using the clinical features consistent with category 1 would mean that 8% of CS
would be included in this category, representing about 2% of all births.
• 89% of cases reported in category 4 filled the criteria appropriate for this category.
Introduction
Urgency can be a critical dimension motivating a CS. In this chapter, the merits of the
traditional binary description of urgency and the alternative four categories adapted from
NCEPOD are considered. The results in the Audit using the latter scheme and the
inconsistencies that emerged are presented.
Background
CS has traditionally been divided into two groups, either elective or emergency
procedures. The emergency category is broad, as it may include procedures done within
49
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minutes to save the life of a mother or baby as well as those in which mother and baby are
well but where early delivery is desirable, e.g. a woman with a planned elective CS who
is admitted in labour. This classification does not convey the degree of urgency of the
procedure. In some centres, this has led to an ad hoc local adaptation with either re-
classification of the least ‘urgent’ cases as elective or the creation of a third ‘semi-elective’
category. This has resulted in data inconsistencies between hospitals.
A clear classification system would facilitate communication between professionals as to
the degree of urgency of a CS. This is important to enable smooth flow of events, while
ensuring the safety of both mother and baby, in cases where the decision to deliver by CS
has been made during labour.69 If used consistently, such a classification system would
facilitate comparison of process and outcome measures between hospitals.
The NCEPOD classification recommended the categorisation of operations into four grades
of urgency. This categorisation was developed for non-obstetric surgery and each category
has an associated interval for ‘decision to operation’ time.70 Adaptation of this categorisation
for obstetric cases has been proposed71 and been endorsed by the RCOG and the RCA.72
An evaluation of the two categorisation schemes was undertaken as part of this audit. Two
questions relating to the urgency of CS were included. The first used a modified version of
the four grades of urgency.72 Piloting revealed that the use of category names increased
confusion and resulted in greater misclassification when compared with the use of the
definitions alone. A reason for this is that the category names were already associated with
existing classification systems (local and national). Hence, in this Audit, the category names
were removed. The classification was new to most maternity units and examples were given
for each category to facilitate its use (appendix Civ). There were four possible categories:
1. Immediate threat to the life of the woman or fetus.
2. Maternal or fetal compromise which was not immediately life-threatening.
3. No maternal or fetal compromise but needs early delivery.
4. Delivery timed to suit the woman and staff.
The second question used the traditional binary classification of emergency or elective.
The Audit results
The use of the four categories of urgency was compared with the traditional binary
emergency/elective categories and to the indication for the procedure (Table 7.1). Generally,
there was consistent use of the new scheme when compared with the binary categories, with
misclassification occurring in about 5% of cases. There were three types of inconsistency:
1. ‘Immediate threat to the life of the woman or fetus’ in the new scheme was classified as
an ‘elective’ procedure in the old (0.3% of cases).
2. ‘Maternal or fetal compromise that was not immediately life-threatening’ in the new
scheme was classified as an ‘elective’ procedure in the old (3.7%).
3. ‘Delivery was timed to suit the woman and staff’ in the new scheme and the procedure
was reported to be an emergency in the old (1.0%).
For each type of inconsistency, the indications (primary and contributory) and clinical
details (e.g. in labour, CTG abnormality) of the case were reviewed. Using this information,
the misclassified cases were recoded.
Table 7.2 shows the classification of CS by grades urgency by region.
The overall elective CSR was 37% and the emergency rate was 63%. Sixteen percent of
procedures were performed because there was reported to be ‘an immediate threat to the
7. Classification of urgency of caesarean section
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life of the mother or fetus’. Between regions, this varied from 14% to 19% and between
units from 4% to 33%.
Thirty-two percent of procedures were performed because there was reported to be
‘maternal or fetal compromise which was not immediately life threatening’. Between
regions, this ranged from 30% to 34% and between units from 7% to 58%.
Eighteen percent of procedures were performed because it was reported that the ‘mother
needed early delivery but there was not maternal or fetal compromise’ and between
regions this ranged from 17% to 22% and between units from 6% to 36%.
In 31% of cases, ‘delivery was timed to suit the mother and the staff’. Between regions this
ranged from 28% to 34% and between units from 15% to 79%.
The use of the four categories of urgency was compared with the primary indication
reported for the procedure. Data on reported primary indications should be treated with
caution because there maybe more than one valid indication contributing to the decision
to perform CS (e.g. a woman may have both a breech presentation and placenta praevia)
and there may inconsistencies in deciding the primary indication. The indications by grade
of urgency are given in Table 7.3. Due to the inconsistent use of primary indications and
the possible variation in use of urgency grade-2 and -3 categories, consistency checks
were limited to the categories of urgency grades 1 and 4.
The indications or clinical features consistent with category 1 (immediate threat to life of
the mother or fetus) were thought to be: placental abruption, cord prolapse, uterine
rupture, actively bleeding placenta praevia, intrapartum haemorrhage, presumed fetal
compromise with severely abnormal CTG or an FBS pH less than 7.2. Of the cases
reported to be in category 1, 51% filled these criteria.
The primary indication in 59% of the cases that do not fit the criteria was presumed fetal
compromise. Of these, the CTG was reported to be normal in 8% of cases and abnormal
(but not severely abnormal) in 89%. FBS was reported to have been performed in 19% of
the cases with an abnormal CTG; in all these cases, the pH was greater than 7.2.
The primary indication in 12% of cases that did not fit the criteria was failure to progress.
Of these, the CTG was reported to be normal in 57% of cases and abnormal in 41% of
cases.
Using the indications and clinical features that were thought to be consistent with a
classification into category 1 (immediate threat to life of the mother or fetus), the
percentage of CS included in this category would be 8%. This represents about 2% of all
births.
The features thought to be consistent with inclusion in category 4 (delivery timed to suit
the woman and staff) were: women not in labour, CS performed during daytime on a
weekday. Of the cases reported to be in this category, 89% filled these criteria.
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Table 7.1 Classification of urgency of caesarean section; binary versus four grades of urgency
Grade of urgency Emergency Elective Total 
n (%) n (%) n (%)
1. Immediate threat to life of woman or fetus 4787 (16.2) – 4787 (16.2)
2. Maternal or fetal compromise not immediately
life threatening 9498 (32.2) – 9498 (32.2)
3. No maternal or fetal compromise but needs 
early delivery 3889 (13.2) 1519 (5.2) 5408 (18.4)
4. Delivery timed to suit woman and staff – 8994 (30.5) 8994 (30.5)
Missing data on grade of urgency 360 (1.2) 410 (1.4) 770 (2.6)
Total 18,534 (62.9) 10,923 (37.1) 29,457(100.0)
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Table 7.3 Primary indications for caesarean section (CS), as reported by clinicians, by grade of urgencya
Primary indication to perform Grade of urgencya
caesarean section 1 2 3 4
Breech presentation 1.0 4.0 17.1 19.3
Malpresentation/unstable lie 2.1 3.5 5.2 3.0
Multiple pregnancy 0.5 0.5 2.2 1.7
Presumed fetal compromise/IUGR/
Abnormal CTG 63.2 34.1 1.1 0.8
Cord prolapse 3.1 0.1 0.0 0.0
Chorioamnionitis 0.3 0.5 0.1 0.0
Other (Fetal)b 2.4 2.5 2.3 2.0
Placenta praevia, actively bleeding 2.4 1.1 0.6 0.2
Placenta praevia, not actively bleeding 1.1 1.3 3.8 2.6
APH/Intrapartum haemorrhage 2.6 1.2 0.5 0.0
Placental abruption 4.3 0.6 0.1 0.0
Pre-eclampsia/eclampsia/HELLP 4.4 4.1 0.9 0.3
Maternal medical diseaseb 0.6 1.8 2.4 2.4
Failure to progress (induction/in labour) 6.9 37.0 36.4 0.8
Previous caesarean section 0.4 1.6 13.4 33.7
Uterine rupture 0.6 0.1 0.1 0.0
Maternal requestc 0.3 0.9 5.8 18.5
Previous poor obstetric outcome 0.0 0.2 1.1 1.9
Previous physically or emotionally 
traumatic vaginal delivery 0.1 0.2 1.0 4.5
Previous infertility 0.0 0.0 0.1 0.3
Other (maternal)b 0.5 1.7 2.6 4.0
a Definition of grades of urgency:
1. immediate threat to life of woman or fetus
2. maternal or fetal compromise not immediately life threatening
3. no maternal or fetal compromise but needs early delivery
4. delivery times to suit the woman and staff
b See key in Appendix Ciii
C Maternal request as reported by clinicians on question 24 of the clinical data form; this is not necessarily maternal request in the
absence of any maternal or fetal medical complications (see Appendix Civ)
8. Decision-to-delivery
intervals for emergency
caesarean section
Summary
• The generally accepted standard in cases of serious maternal or fetal compromise is
that decision-to-delivery time by CS should be within 30 minutes, although the
literature suggests that there is minimal research evidence to show that this standard
improves fetal outcomes.
• There may be conflicting priority of concerns about the mother and her baby. Rapid
decision-making has the potential to cause adverse effects. Delays in delivery
possibly associated with poor outcomes have also been attributed to poor
communication.
• Overall, in the Audit, the median decision-to-delivery time for the cases included in
the category ‘immediate threat to the life of the mother or the fetus’ and meeting
clinical criteria of urgency (see Chapter 7) was 27 minutes. Twenty-five percent of
cases were delivered within 18 minutes; 75% by 40 minutes; 63% of units delivered
at least 50% of cases within 30 minutes.
Introduction
This chapter considers the generally accepted interval for decision-to-delivery for
emergency CS. The implications of this expectation suggested by research studies and the
results achieved in this Audit are examined.
Background
There has been a generally accepted standard that, in cases of severe maternal or fetal
compromise, the time between decision and delivery by CS should be within 30 minutes.
The majority of cases undertaken because of a reported ‘threat to the life of the mother or
fetus’ were for presumed fetal compromise (63% in this Audit). There is minimal research
evidence to support that delivery within 30 minutes improves fetal outcome.68 In these
circumstances, the priority of ensuring maternal safety may conflict with concerns about
the baby.73 Delivery should be accomplished as fast as possible but without endangering
the condition of the mother. Regional anaesthesia has been shown to be safer than general
anaesthesia. Achieving satisfactory anaesthesia within a tight timescale requires
experience and skill.69
The rapid decision making in stressful circumstances may generate anxiety for all involved.
The majority of CS are performed as emergency procedures (63%, representing 13% of all
births). While it is appropriate that maternity services can meet and exceed these targets
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for situations for example where there is a ‘threat to the life of the mother or fetus’ (about
2% of all births), the potential for causing adverse effects of using this as a benchmark for
any or all emergencies need to be considered.
Delays in delivery possibly associated with poor outcome have been attributed to poor
communication. Rapid and precise communication between health professionals may
reduce delays.69 The use of the four-category system, as discussed in Chapter 7, may
facilitate communication about the degree for urgency for a CS and hence reduce the
decision-to-delivery interval in appropriate cases.
Two studies have recently reported on the ability of individual maternity units to achieve
this standard.73,74 These studies reported that the percentage delivered in 30 minutes or less
were 23%74 and 66%.73 Different methods of classification of urgency were used in these
studies.
Using the four-grade categorisation of urgency of CS (Chapter 7), it was reported that
16% of procedures were performed because there was thought to be ‘an immediate
threat to the life of the mother or fetus’. The primary indications reported for CS in these
groups are given in Table 7.3.
Auditable standard
The decision-to-delivery interval for CS performed for ‘immediate threat to the life of the
mother or fetus’ and pH of less than 7.2, severely abnormal CTG, uterine rupture, cord
prolapse or abruption should be less than 30 minutes.68
The Audit results
Median decision-to-delivery times (in minutes) for each indication by region are shown in
Table 8.1. Overall, median decision-to-delivery time for cases where there was an
‘immediate threat to the life of the mother or fetus’, a fetal scalp pH of less than 7.2, a
severely abnormal CTG, placental abruption or cord prolapse was 27 minutes; of all cases,
25% were delivered within 18 minutes and 75% were delivered by 40 minutes. Between
regions, the median delivery time varied between 25 minutes to 31 minutes. Unit level
ranges are not shown because, within a three-month period, the number of cases per unit
are small and the differences observed may have arisen by chance. However, 63% of units
were able to deliver at least 50% of cases within 30 minutes.
The organisational factors which potentially impact on a unit’s ability to meet this standard
(such as theatre location and staffing provision) are discussed in the Chapter 10.
8. Decision-to-delivery intervals for emergency caesarean section
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9. Reducing morbidity from
caesarean section
Summary
• Antibiotic prophylaxis: CS is an important risk factor for postpartum maternal
infections. Prophylactic antibiotics reduce that risk.
• In the Audit, antibiotics were reported to have been given to 87% of women who
had emergency CS and 86% of those with an elective CS.
• Thromboprophylaxis: CS is a major factor for thromboembolic disease. The RCOG
proposed a risk assessment profile for thrombosis and that prophylaxis should be
based on that assessment. A thromboprophylaxis strategy should be part of the
management of all women post CS.
• In the Audit, no thromboprophylaxis was used in 11% of emergency CS and 13% of
elective CS. Details are given of the frequency of usage of thromboembolic-disease
stockings (TEDS), pneumatic, aspirin, NSAIDs and heparin.
Introduction
This chapter considers the treatment of two important risks in CS: infection and
thromboembolic disease, and the clinical responses to them: antibiotic prophylaxis and
thromboprophylaxis. The evidence about their usage during this Audit is reported.
Antibiotic prophylaxis
Background
CS is an important risk factor for postpartum maternal infection. Research evidence from
systematic reviews of randomised controlled trials shows that the use of prophylactic
antibiotics at CS substantially reduces the incidence of episodes of fever, endometritis,
wound infection, urinary tract infection and serious infection after CS. The reduction in the
risk is similar across different patient groups and results are consistent across trials.75
Auditable standard
Prophylactic antibiotic cover should be administered to all women having a CS.
The Audit results
Table 9.1 shows the reduction in morbidity from CS. Prophylactic antibiotic cover was
administered to 87% of women who were delivered by emergency CS. Between regions,
this varied from 81% to 95% and between units it varied from 51% to 100%.
Prophylactic antibiotic cover was administered to 86% of women who delivered by
elective CS. Between regions, this varied from 76% to 93% and between units it varied
from 8% to 100%.
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Thromboprophylaxis
Background
CS is a major risk factor for thromboembolic disease. Thromboembolic disease is a major
cause of direct maternal deaths in the United Kingdom.76 The RCOG proposed a risk
assessment profile for thrombosis and suggested that prophylaxis should based on this
assessment. For low-risk women (those with an uncomplicated pregnancy, having an
elective CS and who have no other risk factors) early mobilisation and hydration is
advised. Moderate-risk women who have one or two of the following:
• age over 35 years old
• obese
• have had more than four children
• have gross varicose veins
• current infection
• pre-eclampsia
• more than four days immobility before surgery
• major current illness
• emergency CS in labour.
For this group, the RCOG advises considering one of a variety of prophylactic measures.
High-risk women are those with three or more of the above risk factors or having extended
surgery, lower-limb paralysis, a family or personal history of thromboembolic disease or
thrombophilia, who have anti-phospholipid antibody.
Auditable standard
A thromboprophylaxis strategy should be part of the management of all women post-CS.77
The Audit results
For emergency CS, no thromboprophylaxis was used in 11% of emergency CS. Between
regions this varied from 5% to 16%, between units it varied from 0% to 85%.
For emergency CS, thromboembolic disease stockings (TEDS) were used in 51% cases,
pneumatic, (e.g. Flowtrons) in 35% cases, aspirin or NSAIDs in 3% cases, heparin in 55%
cases.
For elective CS, no thromboprophylaxis was used in 13% of elective CS. Between regions
this varied from 3% to 50% and between units it varied from 0% to 95%.
For elective CS, TED stockings were used in 51% of cases, pneumatic (e.g. Flowtrons) in
36% cases, aspirin or NSAIDs in 3% cases, heparin in 49% cases.
The National Sentinel Caesarean Section Audit
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10. Organisational factors
Summary
• 23% of hospitals provide neonatal intensive care facilities. The median caesarean
rate in these hospitals was 21% compared with 18% in units without such facilities.
• Continuous support of the mother in labour has been shown to reduce the CSR. This
was reported to be achieved by 93% of units on at least 60% of occasions during
data collection.
• 66% of midwives on labour-ward rotas (75% of the whole-time equivalence) were
reported to be in senior posts (G Grade or higher).
• For maternity units with an annual delivery rate of more than 1000 there should be
at least 40 hours of consultant time dedicated to the labour ward. This was achieved
in only 16% of units.
• A consultant should be present for at least 10% of potentially complicated CS.
Consultants were present in theatre for 21% of these cases.
• Staff should be drilled in managing acute obstetric emergencies; 83% of units
reported they provide such training.
Introduction
Organisational factors are known to impact on the CSR. In this chapter the maternity
service provision, levels of midwifery and obstetric staffing are described. Levels of
compliance with the relevant auditable standards are presented.
A number of organisational and staffing factors are known to be associated with both the
CSR and the quality of care women receive. The adequacy of levels of staffing for labour
ward is dependent on many factors, both clinical and organisational. There are complex
issues to be considered and this aspect of service provision will need further evaluation.
Type of hospital
Background
The organisational factors that have been evaluated with respect to their association with
CSR include:
• size of maternity unit as assessed by annual delivery rate
• presence of a neonatal intensive care unit (NICU) or perinatal services
• being a tertiary referral centre
• affiliation with a medical school
• availability of a 24-hour anaesthetist.19
These factors are not independent of each other or of the clinical characteristics of the
population for which they provide care, i.e. hospitals with NICUs tend to have higher
annual delivery rates and care for women at higher risk of an adverse outcome. When
assessing the association between organisational factors and CSR, differences in the
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clinical characteristics of the population should be taken into account. The rates reported
here have not been adjusted for differences in the clinical characteristics of the population.
Methods of examining the interplay of organisation and clinical factors and its contribution
to the CSR will be the subject of continuing evaluation.
The Audit results
The median total number of inpatient beds (antenatal, intrapartum or postnatal) per 1000
maternities per maternity unit was 20 (IQR: 17, 24). Thirty-eight percent of units reported
having an admission room on the labour ward for the assessment of antenatal women
(Table 10.1).
Twelve percent (n = 30) of maternity units had an estimated annual delivery rate of more
4000. There were 16% (n = 42) units, with an estimated annual delivery rate of less than
1000. The median annual delivery rate of maternity units in England, Wales and Northern
Ireland was estimated to be 2482 (IQR: 1564, 3404) (Table 10.2).
The median overall CSR in hospitals with a delivery rate of more than 4000 was 22% (IQR
20.0%, 23.4%); in hospitals with a delivery rate of less than 1000 it was 19.7% (IQR
14.9%, 25.2%) (Table 10.2).
The data collected in this audit enable the estimation of annual birth rates for all NHS
trusts. However, as the data collection form did not include place of birth, the actual place
of these births within the trust is not known. (e.g. homebirths and some community units
are not identified separately from the main maternity hospital). The estimates for CSR
provided for any unit are based on the total population from which a woman having a CS
in that unit could have come from as the denominator.
Table 10.3 shows the national and regional provision of neonatal services. Two hundred
and eleven hospitals reported that they had a NICU or special care baby unit (SCBU)
within the hospital. Of these, 26% reported they were regional referral centres for neonatal
intensive care. The average number of NICU and SCBU cots was six per 1000 maternities.
The average number of NICU cots was one per 1000 maternities. Ten percent of these units
reported that they were regional referral centres for surgical neonatal care.
The median overall CSR in hospitals with a SCBU/NICU was 21% (IQR 18.7%, 24.1%).
The median overall CSR among hospitals which had neither special care nor intensive care
was 18% (IQR 14.9%, 23.4%).
Midwifery staffing
Background
Evidence from systematic review of RCTs has shown that continuous support of the mother
in labour reduces the CSR and the use of analgesia in labour.78 Continuous support within
these trials was provided by both healthcare professionals and lay people (trained ‘doulas’,
friends or family members). Therefore, direct extrapolation to the provision of one-to-one
midwifery care should not be made from these data. However, within UK health services,
it is recognised that the majority of women will be cared for by midwives and the
importance of one-to-one midwifery care has been highlighted in a number of clinical
guidelines49,79 and expert reports.80,81
The RCM/RCOG working party recommended that, in order to achieve one-to-one support
of women in labour, the ratio of midwives to women in labour on labour ward should be
1:1.15. The audit also collected information on staffing models of midwifery care and
grades of midwives on the labour ward.
The National Sentinel Caesarean Section Audit
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Table 10.4 Median percentage of days (or nights) for each unit when there were at least 1.15 midwives
per woman in labour by region
Weekday Weekend
Day Night Day Night
North Eastern (n = 33):
Median 100 92.3 100 100
IQR) 85.4–100.0 81.2–100.0 87.5-100.0 100.0–100.0
Range 50.0–100.0 59.0–100.0 0–100.0 25.0-100.0
North Western (n = 30):
Median 100 100 100 100
(IQR) 91.7–100.0 92.9-100 87.5–100.0 87.5–100.0
Range 0.0–100.0 0.0–100.0 25.0-100.0 29.2–100.0
East Midlands (n = 17):
Median 93.7 93.7 100 100
(IQR) 89.4–97.2 88.6–100.0 87.5–100.0 83.3–100.0
Range 68.7–100.0 61.9–100.0 50.0–100.0 66.7–100.0
West Midlands (n = 20): 100
Median 93.7 94.4 85.4–100 100
(IQR) 85.0-100.0 90.0–100.0 0.0–100.0 87.5–100.0
Range [0.0-100.0 14.1–100.0 0.0–100.0
Wales (n = 17):
Median 88.9 81.2 83.3 100
(IQR) 64.2–100.0 66.7–100.0 50.0-100.0 62.5–100.0
Range 0.0–100.0 29.2-100.0 0.0-100.0 25.0-100.0
Eastern (n = 22):
Median 93.3 94.4 100 100
(IQR) 87.8–95.2 89.4-100.0 87.5–100.0 100.0–100.0
Range 73.3-100.0 75.7–100.0 83.3–100.0 75.0–100.0
London (n = 27):
Median 94.4 100 89.6 100
(IQR) 91.7–100.0 90.0–100.0 83.3–100.0 93.7–100.0
Range 64.3–100].0 [8.3-100.0 [1.7-0100.0 [0.0–100.0
South East (n = 43):
Median 94.4 91.7 100 100
(IQR) 85.7-100.0 80.8-100.0 87.5–100.0 77.1–100.0
Range 0.0–100.0 0.0–100.0 50.0-100.0 25.0-100.0
South West (n = 21):
Median 100 100 100 100
(IQR) 86.4–100.0 91.0–100.0 90.6–100.0 90.6–100.0
Range 16.7–100 43.7–100.0 75.0–100.0 50.0–100.0
Northern Ireland (n = 12): 100
Median 87.5 90.0 100 75.0–100.0
(IQR) 69.0–100.0 63.3–100.0 37.5–100.0 41.7–100.0
Range 0.0–100.0 25.0-100.0 0.0-100.0 100
Channel Islands & Isle of Man (n = 3)a:
Median 79.2 91.7 100 N/A
(IQR) 58.3–100.0 83.3–100.0
Range 58.3–100.0 83.3–100.0
Total (n = 245):
Median 94.4 94.4 100 100.0
(IQR) 85.7–100).0 85.5–100.0 87.5-0100.0 87.5–100.0
Range 0.0–100.0 0.0–100.0 0.0-100.0 0.0-100.0
Note: number of units within a region on which each median is based varies due to missing data; (n) = number of units; 
N/A = not available; a For this region, only 1 unit had data available for weekend daytimes, and no units had data for weekend nights
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Table 10.5 Units where the standard of at least 1.15 midwives per woman in labour was met at least
60% of the time (day or night), by region
Weekdaya Weekenda
Day, n (%) Night, n (%) Day, n (%) Night, n (%)
North Eastern (n = 33) 29 (96.7) 27 (96.4) 25 (89.3) 25 (92.6)
North Western (n = 30) 27 (93.1) 27 (93.1) 25 (92.6) 24 (96.0)
East Midlands (n = 17) 17 (100.0) 17 (100.0) 14 (87.5) 16 (100.0)
West Midlands (n = 20) 17 (89.5) 18 (94.7) 15 (88.2) 18 (94.7)
Wales (n = 17) 13 (76.5) 12 (80.0) 9 (69.2) 11 (78.6)
Eastern (n = 22) 22 (100.0) 22 (100.0) 22 (100.0) 22 (100.0)
London (n = 27) 27 (100.0) 26 (96.3) 25 (96.2) 22 (91.7)
South East (n = 43) 36 (90.0) 37 (92.5) 35 (97.2) 31 (86.1)
South West (n = 21) 17 (89.5) 17 (94.4) 16 (100.0) 15 (93.8)
Northern Ireland (n = 12) 10 (90.9) 9 (81.8) 6 (66.7) N/A
Channel Islands & Isle of Man (n = 3) 1 (50.0) 2 (100.0) 1 (100.0) N/A
Total (n = 245) 216 (92.7) 214 (93.9) 193 (91.5) 190 (92.2)
a Percentages calculated out of the number of units within a region with available data; N/A = data not available
Table 10.6 Median (IQR) percentage of days (or nights) for each unit there was at least one widwife per
woman in labour, by regiond
Weekday Weekend
Day, n (%) Night, n (%) Day, n (%) Night, n (%)
North Eastern (n = 33) 100.0 (100.0–100.0) 100.0 (100.0–100.0) 100.0 (100.0–100.0) 100.0 (100.0–100.0)
North Western (n = 30) 100.0 (100.0–100.0) 100.0 (100.0–100.0) 100.0 (100.0–100.0) 100.0 (100.0–100.0)
East Midlands (n = 17) 100.0 (93.7–100.0) 100.0 (96.9–100) 100.0 (100.0–100.0) 100.0 (100.0–100.0)
West Midlands (n = 20) 100.0 (90.0-100.0) 100.0 (93.7–100) 100.0 (93.7–100) 100.0 (100.0–100.0)
Wales (n = 17) 100.0 (100.0–100.0) 100.0 (90.0–100) 100.0 (93.7–100) 100.0 (100.0–100.0)
Eastern (n = 22) 100.0 (93.5–100.0) 100.0 (98.7–100) 100.0 (100.0–100.0) 100.0 (100.0–100.0)
London (n = 27) 100.0 (95.8–10.0) 100.0 (95.4–100) 100.0 (87.5–100) 100.0 (100.0–100.0)
South East (n = 43) 100.0 (93.2–100.0) 100.0 (92.9–100) 100.0 (100.0–100.0) 100.0 (100.0–100.0)
South West (n = 21) 100.0 (100–100.0) 100.0 (100–100) 100.0 (100.0–100.0) 100.0 (100.0–100.0)
Northern Ireland (n = 12) 100.0 (94.4–100.0) 100.0 (90.0–100) 100 (83.3–100) 100.0 (100.0–100.0)
Channel Islands & 
Isle of Man (n = 3)b 79.2 (58.3–100.0) 100.0 (100-100) 100.0 N/A
Total (n = 245) 100.0 (94.4–100.0) 100.0 (96.6-100) 100.0 (100.0–100.0) 100.0 (100.0–100.0)
IQR = interquartile range; N/A = not available;a number of units within a region on which each median is based varies due to missing
data; b for this region only one unit had data available for weekend daytimes and no units had data for weekend nights
Auditable standard
A RCOG/RCM working party recommended that a good practice standard for midwifery
staffing on the labour ward was 1.15 midwives to one woman in labour.81 It suggested that
this level should be reached on 60% of occasions.
The Audit results
Midwifery managers reported that 97% units aim to provide one-to-one support during
labour. Ninety-four percent aimed to do this for low-risk women and all aimed to do so for
high-risk women; 1.8% of units did not answer the question. However, only 19% of units
reported that they evaluated how often they achieved this standard (Tables 10.4 and 10.5).
All labour wards completed a diary of staffing and activity levels for two weeks during the
data collection period (Appendix Cviii). The number of occasions that units could meet the
audit standard of 1.15 midwives on the labour ward to every woman in established labour
is expressed as the average (median) percentage of occasions. During data collection, 50%
of maternity units achieved this ratio for 94% of the time. Maternity units should aim to
achieve this for 60% of the time; 93% of units achieved or exceeded this standard.
To evaluate whether meeting this standard equated with the ability of the unit to provide
one-to-one care to women in active labour, the ratio of the total number of midwives
looking after women currently in established labour to the number of women in
established labour was examined. Again, during data collection, 50% of maternity units
achieved this ratio for 94% of the time (Table 10.6).
These estimates need to be interpreted with caution. During episodes of peak activity,
midwives from other areas (e.g. antenatal or postnatal wards) of the maternity service
maybe redeployed to the labour ward or admissions from these areas maybe deferred. The
use of or impact of such strategies was not assessed.
The ratio of the total number of midwives to the total number of women in labour was
calculated to provide an overview of all labour ward activity (Appendix Cviii) The average
(mean) ratio of midwives to women on the labour ward was 1.2 during weekday daytime;
the 95% range for this was 0.4–2.0. This range varies markedly between regions (Table 10.7).
10. Organisational factors
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10.4.2 
Table 10.7 Mean ratio (standard deviation) of total number of midwives to total number of women on
labour ward, by regiona
Weekday Weekend
Day Night, Day Night
mean (SD) mean (SD) mean (SD) mean (SD)
North Eastern (n = 33) 1.4 (0.4) 1.6 (0.4) 1.4 (0.4) 1.6 (0.7)
North Western (n = 30) 1.3 (0.4) 1.5 (0.4) 1.4 (0.5) 1.6 (0.6)
East Midlands (n = 17) 1.1 (0.2) 1.4 (0.5) 1.3 (0.6) 1.4 (0.5)
West Midlands (n = 20) 1.1 (0.3) 1.5 (0.6) 1.4 (0.5) 1.6 (0.6)
Wales (n = 17) 1.3 (0.4) 1.2 (0.4) 1.4 (0.6) 1.4 (0.6)
Eastern (n = 22) 1.1 (0.3) 1.3 (0.2) 1.2 (0.4) 1.5 (0.4)
London (n = 27) 1.1 (0.5) 1.2 (0.4) 1.2 (0.6) 1.3 (0.6)
South East (n = 43) 1.2 (0.4) 1.3 (0.4) 1.1 (0.3) 1.3 (0.4)
South West (n = 21) 1.4 (0.5) 1.5 (0.4) 1.4 (0.5) 1.6 (0.6)
Northern Ireland (n = 12) 1.6 (0.4) 2.0 (1.0) 2.0 (0.9) 2.3 (1.0)
Channel Islands & Isle of Man (n = 3) 0.8 (0.8) 0.8 (0.8) 1.2 (0.9) 1.0 (0.7)
Total (n = 245) 1.2 (0.4) 1.4 (0.5) 1.3 (0.5) 1.5 (0.6)
a Number of units within a region on which each mean is based varies due to missing data; ratio of midwives to women in labour was
approximately normally distributed, hence results are presented as means and standard deviations
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Most (67%) maternity units reported that at least part of the organisation of midwifery care
on their labour ward was based on the rotation of midwives who worked for periods of
time in different clinical areas, e.g. antenatal clinic, labour ward (Table 10.8). This model
was used to provide care for an average of 74% of mothers in these units. Sixty-one percent
of units reported having core labour-ward midwives who were allocated to work
permanently on the labour ward. These midwives provided care for 29% of mothers in
these units.
Labour wards were asked to provide information on the number and grade of midwives in
post and the number of ‘whole-time equivalent’ midwives on their current rota for the
labour ward. Overall, 66% of these midwives were in senior posts (G, H or I grades),
providing 75% of whole-time equivalence. The 33% of midwives who were in E- or F-
grade posts provided 25% of whole-time equivalence.
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Table 10.10 Median (IQR) percentage of days (or nights) for each unit when a consultant obstetrician
ward round occured, by regiona
Weekday Weekend
Day Night Day Night
North Eastern (n = 33) 15.0 (5.0–30.0) 15.0 (5.0–25.0) 12.5 (0.0–18.7) 12.5 (0.0–25.0)
North Western (n = 30) 11.8 (5.0–26.2) 10.0 (0.0–26.2) 12.5 (0.0–15.6) 0.0 (0.0–12.5)
East Midlands (n = 17) 30.0 (12.5–42.5) 30.0 (7.8–38.2) 12.5 (6.2–25.0) 12.5 (0.0–37.5)
West Midlands (n = 20) 30.6 (20.0–44.1) 18.5 (10.0–35.0) 12.5 (0.0–21.9) 12.5 (0.0–25.0)
Wales (n = 17) 10.0 (2.5–22.5) 12.5 (0.0–27.5) 0.0 (0.0–12.5) 0.0 (0.0–12.5)
Eastern (n = 22) 21.8 (10.0–40.0) 17.5 (10.0–36.2) 12.5 (0.0–37.5) 4.2 (0.0–25.0)
London (n = 27) 27.8 (10.0–45.0) 16.7 (10.0–30.0) 8.3 (0.0–25.0) 0.0 (0–25.0)
South East (n = 43) 10.0 (0.0–30.0) 15.0 (0.0–30.0) 0.0 (0.0–12.5) 0.0 (0.0–12.5)
South West (n = 21) 11.5 (0.0–26.1) 20.0 (2.5–28.6) 0.0 (0.0–25.0) 12.5 (0.0–12.5)
Northern Ireland (n = 12) 47.5 (15.0–57.5) 0.0 (0.0–10.0) 25.0 (3.1–25.0) 0.0 (0.0-0.0.)
Channel Islands & 
Isle of Man (n = 3) 50.0 (5.0–60.0) 5.0 (0.0–5.5) 37.5 (0.0–37.5) 0.0 (0.0–0.0)
Total (n = 245) 15.0 (5.0–36.9) 15.0 (5.0–30.0) 12.5 (00.–25.0) 0 (0–25.0)
IQR = interquartile range; a number of units within a region on which each median is based varies due to missing data
Table 10.11 Median (IQR) percentage of days (or nights) for each unit when there was a consultant
obstetrician present, by region
Weekday Weekend
Day Night Day Night
North Eastern (n = 33) 30.0 (15.0–47.5) 18.2 (5.0–30.0) 25.0 (0.0–37.5) 12.5 (0.0–25.0)
North Western (n = 30) 30.0 (18.2–45.0) 23.9 (9.8–35.0) 12.5 (0.0–25.0) 0.0 (0.0–25.0)
East Midlands (n = 17) 45.0 (18.3–64.1) 20.0 (15.0–40.0) 12.5 (12.5–31.2) 12.5 (0.0–37.5)
West Midlands (n = 20) 45.0 (20.0–60.0) 20.4 (15.0–30.0) 12.5 (0.0–25.0) 6.2 (0.0–25.0)
Wales (n = 17) 20.0 (7.5–40.0) 15.0 (2.5–27.5) 0.0 (0.0–18.7) 0.0 (0.0–18.7)
Eastern (n = 22) 30.9 (18.7–37.5) 25.0 (10.0–31.2) 20.8 (0.0–25.0) 4.2 (0.0–25.0)
London (n = 27) 38.9 (25.0–55.0) 25.0 (10.0–33.3) 12.5 (0.0–25.0) 12.5 (0.0–25.0)
South East (n = 43) 25.0 (8.3–45.0) 10.0 (5.0–30.0) 12.5 (0.0–25.0) 0.0 (0.0–12.5)
South West (n = 21) 25.0 (0.0–40.9) 25.0 (2.5–31.3) 12.5 (0.0–25.0) 12.5 (0.0–22.5)
Northern Ireland (n = 12) 57.5 (41.2–75.0) 15.0 (6.2–20.0) 37.5 (12.5–50.0) 0.0 (0.0–12.5)
Channel Islands &
Isle of Man (n = 3) 55.5 (40.0–60.0) 11.1 (0.0–25.0) 25.0 (12.5–37.5) 0.0(0.0–0.0)
Total (n = 245) 30.0 (15.0–50.0) 20.0 (9.1–30.0) 12.5 (0.0–25.0) 0.0 (0–25.0)
IQR = interquartile range; a number of units within a region on which each median is based varies due to missing data
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Thirty-six percent of units reported that staffing requirements for the labour ward were
determined using Birthrate or Birthrate Plus (Royal College of Midwives framework).82 Fifty-
nine percent reported that it was historically determined. Fifty-three percent of units
reported that the labour ward ‘core’ staffing requirements were last reviewed within the last
year; 33% reported that it was reviewed one to five years ago and 9% reported that review
was more than five years ago.
Obstetric staffing
Background
The standards used for obstetric staffing come from the RCM/RCOG working party.81
The information on consultant presence or ward round was assessed from the labour-
ward diary (Appendix Cviii). Information regarding CS came from the data collected on
all CS (Appendix Ciii).
Auditable standard
For maternity units with a delivery rate of more than 1000, there should be a minimum of
40 hours per week of consultant supervision for labour wards. For maternity units with a
delivery rate of less than 1000 per year, there should be two consultant ward rounds per
day to assess problems. Maternity units with over 6000 deliveries a year should aim to
have 24-hour consultant cover on the labour ward.81
The Audit results
There were 213 consultant-led maternity units with a delivery rate of more than 1000; 16%
(n = 42) of all units have fewer than 1000 deliveries per year but only 7% of these units
are consultant led. Less than one percent of units had an annual delivery rate exceeding
6000.
On average, there were two consultants per 1000 deliveries per maternity unit. This ranged
between 0.7 and 5.6. In Northern Ireland, this ratio is three per 1000 deliveries (Table 10.9).
Diaries were available for only 66% of consultant-led units with less than 1000 deliveries.
In 25% of these units, a consultant was present on 55% of weekdays but few consultant
ward-rounds were reported. During data collection, in 50% of maternity units consultant
ward-rounds were reported to have been undertaken on only 15% of weekdays (i.e. once
every seven to eight days). This varied markedly between regions (Table 10.10). Maternity
units also reported a consultant presence on the labour ward. In 50% of maternity units,
consultants were present on the labour ward for 30% of weekdays. This varied markedly
between regions (Table10.11).
Maternity units with more than 1000 deliveries per annum should have 40 hours of
dedicated consultant cover on labour ward per week. Sixteen percent of these reported
having at least 40 hours dedicated consultant cover per week. No units reported having
24-hour cover; 15% reported not having any dedicated consultant cover. The average
consultant cover per week in these units was 16 hours (Table 10.12).
Auditable standard
A consultant should be contacted prior to an emergency CS.81
The Audit results
A consultant was the most senior person involved in the decision to perform a CS in 67%
of emergency cases. Between regions this varied from 64% to 87% and between units from
16% to 100% (Table 10.13).
10. Organisational factors
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Auditable standard
A consultant should be present for at least 10% of potentially complicated CS.81
For the purposes of this Audit, the Working Group came to the consensus that potentially
complicated CS could include those performed for the following indications or in the
following circumstances:
• placenta praevia
• placental abruption
• at full cervical dilatation
• in obese women
• for premature deliveries less than 32 weeks
• for multiple pregnancy twins
• in women who have had multiple previous CS.
The Audit results
A consultant was present in theatre for 21% of these potentially complicated cases.
Between regions this varied from 13% to 28% and between units from 4% to 100% (Table
10.13). By comparison, overall, a consultant was the most senior obstetrician present at
24% of elective sections and for 11% of emergency sections. In 50% of units, a consultant
was present in theatre for about 12% of daytime emergency cases (IQR 6–16%). For most
CS, both elective and emergency, the most senior person in theatre was a specialist
registrar, year 1–3.
Labour-ward facilities
Background
The standards used for obstetric staffing come from the RCM/RCOG joint working party.81
Auditable standard
All clinical staff involved with care in labour should attend management of labour/CTG
refresher courses every six months (arranged locally).
The Audit results
The majority of units (83%) reported that they had regular in-service meetings on
electronic fetal monitoring (Table 10.14). In addition, many units held regular meetings
concerning risk management (76%).
Auditable standard
Staff should have practice drills in managing acute obstetric emergencies (e.g. shoulder
dystocia, cord prolapse).
The Audit results
Overall, 83% of units reported that they provided in-service education and training
sessions on the management of major obstetric emergencies (e.g. dystocia, postpartum
haemorrhage and cord prolapse), neonatal and adult resuscitation (Table 10.14).
Auditable standard
Operating theatres dedicated for obstetrics should be close to the delivery unit or
preferably in it. One theatre is sufficient for a delivery load of up to 4000 babies a year.
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The Audit results
The ratio of at least one dedicated obstetric theatre per 4000 deliveries was met by 96%
of maternity units. The units that did not meet this standard had on average one theatre per
5000 deliveries (Table 10.15).
Decision-to-delivery intervals for acute obstetric emergencies have been discussed in
Chapter 8. Where CS was performed for: ‘immediate threat to the life of the woman or the
fetus’ and pH less than 7.2, severely abnormal CTG, placental abruption or cord prolapse,
in 59% of these cases the decision-to-delivery interval was within 30 minutes.
Of units that had a dedicated obstetric theatre, 69% met this standard in at least 50% of
these cases, compared with 58% of units that did not have a dedicated obstetric theatre.
Of units that had an area on the labour ward that can be converted into a theatre, 69%
meet this standard in at least 50% of cases with urgent indications, compared with 62% of
units that did not have such a facility.
The ability to meet this standard for the urgent cases did not appear to be associated with
reported provision of in-service training or drills for the management of obstetric
emergencies. However, only a minority (17%) of units did not undertake such drills.
Auditable standard
Two to four FHR monitors should be available per 1000 deliveries a year, including at least
one instrument capable of monitoring twins.
The Audit results
Overall, 93% of units have at least two FHR monitors per 1000 deliveries. Ninety percent
of units have at least one instrument capable of monitoring twins (Table 10.16).
Auditable standard
There should be a set of referenced, evidence-based guidelines that should be dated,
signed and reviewed on a regular basis, every one to three years.
The Audit results
The proportion of units with evidence-based referenced guidelines for the various
categories ranged from 36% for failed intubations to 65% for shoulder dystocia. Almost all
of these units had updated the guidelines within the previous three years (Table 10.17).
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11. Anaesthetic care
Summary
• Overall, the level of compliance with standards recommended in the Guidelines for
Obstetric Anaesthesia is shown to be high.
• Almost all maternity units offer a regional analgesia service for women in labour. In
the majority of units this is a 24-hour service.
• An auditable standard is that the majority of CS should be performed with a regional
block. Overall, 77% of emergency CS and 91% of elective CS were using regional
anaesthesia.
• An auditable standard is that acid prophylaxis should be administered prior to regional
or general anaesthesia. This was reported to have been done in 90% of cases overall.
• Estimated blood loss was more than one litre in 4% of CS.
• 95% of units have cross-matched blood facilities on site at all times.
• 10% of women who had a CS required care in addition to routine postoperative
care. Most (91%) of this care was provided within a high-dependency area within
the maternity unit; 3.5% required transfer to an intensive care unit.
Introduction
In this chapter, aspects of anaesthetic service provision in maternity services are described.
Levels of compliance with recommended auditable standards are measured.
Background
The anaesthetic standards used in the Audit were derived from Guidelines for Obstetric
Anaesthesia published by the Association of Obstetrics Anaesthetists of Great Britain.21 The
results are derived from a survey sent to the lead obstetric anaesthetist in maternity units
and from the forms completed for all caesarean births (Appendices Ciii and Cvi).
The Audit results
Almost all units (98%) offered a regional analgesia service for women in labour. The four
units that did not offer any regional analgesia had less than 2000 deliveries annually 
(Table 11.1).
The majority (96%) reported that they offered a 24-hour regional analgesia service. Almost
half of these units (49%) were able to offer a 24-hour combined spinal–epidural regional
analgesia service.
The majority of respondents (97%) gave estimates for their units of the epidural rate in
labour (includes epidurals and combined spinal–epidurals). The median overall reported
epidural rate for these hospitals was 24.5% (IQR: 18%, 34%). In units that had an epidural
rate of less than 20% the median CSR was 20% (IQR 17.5%, 23.3%). In units that had an
epidural rate of at least 30% the CSR was 23% (IQR 19.3%, 24.7%). Ninety percent of
these latter units had an annual delivery rate of at least 2000 (Table11.1).
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Auditable standard
The majority of CS should be performed with a regional block.81
The Audit results
Overall, 77% of emergency CS and 91% of elective CS were performed with a regional
block. This varied from 30% to 100% for emergency and 70–100% for elective CS
between units (Table 11.2).
Auditable standard
Acid prophylaxis should be administered prior to general or regional anaesthesia.83
The Audit results
Acid prophylaxis was administered prior to regional or general anaesthesia in 90% of cases
overall. This varied between units from 34% to 100% (Table 11.2).
Ninety-nine percent of units reported that gastric acidity prophylaxis was routine for all
elective CS, and 98% of units reported that gastric acidity prophylaxis was routine for all
emergency CS; 38% of units reported that gastric acidity prophylaxis was routine for all
for all women in labour; 54% reported that they gave it to selected at-risk women (e.g.
women with pre-eclampsia) (Table 11.3).
Ninety-eight percent of units reported they used histamine H2-receptor blockers, 2% used
proton pump inhibitors and 99% used non-particulate antacid (e.g. sodium citrate) (Table
11.3).
Auditable standard
Cross-matched blood should be available within 30 minutes of receipt of a sample by the
blood bank. All obstetric units should have at least two units of uncross-matched O-
negative blood available within five minutes.21
The Audit results
Estimated blood loss for women who delivered by CS was reported to be 500 millilitres or
less in 62% of cases. Blood loss was estimated to be between 501 millilitres and 1000
millilitres in 32% cases and in excess of 1000 millilitres in 4% of cases (Table 11.4).
The majority of units (95%) reported having on-site cross-match facilities at all times. Three
percent have cross-matching facilities during the day only. The remainder kept O-negative
blood on the labour ward at all times (Table 11.5).
Anaesthetic facilities on the labour ward
Auditable standard
For operative deliveries under regional block, continuous pulse oximetry, non-invasive
blood pressure capable of one minute cycles and continuous ECG monitoring are required
during induction, maintenance and recovery.21
The Audit results
Ninety-nine percent (n = 214) of hospitals reported having facilities to perform continuous
pulse oximetry, non-invasive blood pressure monitoring capable of one-minute cycles and
continuous ECG monitoring. Two units did not have continuous pulse oximetry, one unit
did not have non-invasive blood pressure monitoring capable of one-minute cycles and
three units did not have continuous ECG monitoring (Table 11.6).
The National Sentinel Caesarean Section Audit
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Auditable standard
In maternity units with obstetric anaesthesia services, high-dependency care should be
available.21
The Audit results
Two hundred and twelve maternity units had a general intensive care unit (ICU) within the
trust; 82% of these were on the same site as the maternity unit. Forty-seven percent of
maternity units reported having a high-dependency unit (HDU) dedicated to obstetrics; 37%
of HDUs were located within the maternity unit and 6% were located elsewhere (Table 11.7).
Units also reported the facilities available in these HDUs (Table 11.7). Overall, all units
had facilities to measure pulse oximetry; 98% had facilities for the measurement of central
venous pressure; 86% had facilities for the measurement of direct arterial pressure; 33%
had facilities for the measurement of pulmonary artery pressure and 21% had facilities for
the measurement of cardiac output.
Of women who were delivered by CS, 10% required ‘special care’ which was in addition
to ‘routine’ postoperative care (Table11.8). Between regions, this ranged from 8% to 14%.
This represents 2% of all maternities. Ninety-one percent of women who needed ‘special’
care following a CS received this additional postoperative care in a high-dependency area
within the maternity unit, 0.8% were transferred to an HDU outside the maternity unit, 3%
were transferred to an ICU within the hospital, less than 0.5% were sent to an ICU outside
the hospital.
Auditable standard
All obstetrics anaesthetic departments should have agreed and regularly updated
guidelines on the following topics:21
• antenatal referral to the anaesthetist (e.g. maternal cardiac disease, diabetes, severe
asthma)
• major haemorrhage
• pre-eclamptic toxaemia
• failed intubation drill
• management for regional anaesthesia including:
• regional blocks for analgesia
• regional blocks for surgery
• unintentional dural puncture
• severe hypertension
• total spinal anaesthesia
• admission and discharge criteria from delivery suite to HDU.
The Audit results
Only 42% of units had guidelines on antenatal referral to the anaesthetist for pertinent
medical problems (Table 11.9). Only 37% of maternity units with an HDU had guidelines
for admission or discharge criteria from delivery suite to the HDU.
The majority (89%) of units had a guideline in operation on the labour ward regarding the
presence of birth partners during CS. All of the units with guidelines allowed the presence
of birth partners for the delivery of the baby by CS under epidural or spinal anaesthesia.
Five percent of these units reported that birth partners were allowed into theatre if the CS
was performed under general anaesthetic.
Where there were guidelines, at least 80% had been updated in the last two years.
However, few (less than 50%) of these guidelines were reported to be evidence-based.
11. Anaesthetic care
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Anaesthetic staffing
Auditable standard
Guidelines for obstetric anaesthetic services recommend that, for units delivering more
than 1000 women per year, there should be at least one day of consultant obstetric
anaesthesia cover per week.21
The Audit results
Overall, 96% of units had at least one consultant per 500 deliveries. Of the 4% (n = 8)
units that did not meet this standard, five had less than 1000 deliveries annually and the
other three had less than 2000 annual deliveries.
Auditable standard
Consultant support and on-call availability throughout the 24-hour period, should be
available every day of the year.21 A duty anaesthetist should be available immediately for
24-hours a day. If the anaesthetists is a trainee, they should have at least one year’s
experience.21 A second anaesthetist should be available if needed.21
The Audit results
Almost all (91%) units reported having a consultant anaesthetist on call to cover obstetrics
for 24-hours a day (Table 11.10). In the majority of units, the grade of anaesthetist first on
call to cover obstetrics was a senior house officer (with at least one year’s experience), a
non-consultant grade or specialist registrar. Ninety percent of first on-call anaesthetists
covering obstetrics were resident on the same site as the maternity unit.
Chapter 8 discussed the ability of units to achieve a decision-to-delivery interval of 30
minutes or less for cases of immediate threat to the life of the mother or fetus. The ability
of units to meet this standard in at least 50% of their patients did not appear to differ
whether or not the first on-call anaesthetist covering obstetrics was resident on the same
site as the maternity unit.
Auditable standard
A multidisciplinary resuscitation team should be available for maternal emergencies for
24-hours a day.21
The Audit results
The majority of units (87%) reported that they had a multidisciplinary resuscitation team
available for maternal emergencies at all times. Twelve percent reported that they did not
have this and, of these units, 21% had less than 1000 deliveries per year.
Auditable standard
The person assisting the anaesthetist during anaesthesia should have no other duties at that
time.21
The Audit results
In the majority of units (62%) an operating-department person assisted the anaesthetist
during anaesthesia; 11% of units reported that a trained nurse performed this role; 23%
used both nurses and operating-department personnel.
During the day, 68% hospitals had personnel to provide assistance with anaesthesia
dedicated to obstetrics only. However, at night and weekends only about 49% provided
this support; 95% of these units had more than 1000 deliveries per year.
The National Sentinel Caesarean Section Audit
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In Chapter 8, the ability of units to achieve a decision-to-delivery interval of 30 minutes or
less for cases of immediate to the life of the mother or fetus was discussed. The ability of
units to meet this standard in at least 50% of their patients did not appear to differ whether
or not there was dedicated staffing provision for anaesthetic assistance or with the reported
place of residence of the on-call anaesthetist.
Auditable standard
Elective CS should be arranged at times when there is a dedicated team of anaesthesia,
obstetric, midwifery and operating-theatre staff available who are not, at the same time,
required to cover other operating activities or emergencies.21
The Audit results
Sixty-one percent of units report that elective CS were routinely covered by a separate
anaesthetist; 38% of units said that they did not provide this.
Overall, a consultant anaesthetist was present at 54% of elective and 16% of emergency
CS that took place during the phase one study period. A specialist registrar was the most
senior anaesthetist present at 55% of emergency CS; in 11% of cases it was an SHO.
11. Anaesthetic care
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12. Maternal views of
childbirth
Summary
• The Changing Childbirth report conveyed the right of women to be involved in
decisions about and have a choice in childbirth.
• Maternal request is said to have contributed to the increasing CSR. Studies in
Australia, Eire, Sweden and the UK have shown rates from 1.5 to 28%; this wide
range is in part due to the diversity of definitions in the studies.
• 2475 women from 40 randomly selected maternity centres in England, Wales and
Northern Ireland returned completed questionnaires.
• Women who responded to the questionnaire were older, more likely to report their
ethnic group as white and more likely to be in their first pregnancy compared with
other mothers who delivered in these hospitals.
• A significant proportion of women reported that they would like more information
on the risks and benefits of CS.
• Almost all mothers expressed a wish to have a birth that was ‘the safest option for
their baby’.
• 5.3% of mothers reported that they would prefer to deliver by CS. Women who have
had previous CS were more likely to express this preference.
• Women who preferred a CS were more likely to also express a wish for the birth to
be the safest option for them and to be as pain-free as possible.
Introduction 
This chapter presents a summary of the research evidence on maternal request for CS. A
survey of maternal views about CS was undertaken as part of phase two of the audit, the
findings of which are presented.
Background
The Changing Childbirth report80 explicitly conveyed the right of women to be involved in
decisions and to have a choice in childbirth. One of the priorities of maternity care is to
enable women to make informed decisions regarding their care or treatment. To do so,
they require access to evidence-based information, to help them in making their decisions.
It has been proposed that maternal request for CS has been a factor contributing to the
observed increases in CSR.
On examining the literature, one systematic review of observational studies84 and three
further studies85–87 published since the review that evaluated the contribution of maternal
request to the overall CSR were found. This review includes twelve primary studies
published between 1993 and 2001; these included 13 285 pregnant women. Of the 12
95
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studies, three were set in Australia,85,88–90 one in the Republic of Ireland,91 one in Sweden92
and the remaining seven were undertaken in the UK.84,86,87,93–96 The studies used either
structured questionnaires, structured interviews or reviews of clinical case notes. The
studies were conducted during the antenatal period, on admission for delivery and within
the three months of the birth.
The maternal request rate for CS reported in the studies ranged from 1.5%91 to 28%89 of all
CS. The reported rate of maternal request for elective CS ranged from 5%94 to 48%.89
There are a number of explanations for the observed heterogeneity in the reported
frequency of maternal request. The timing of data collection varied between studies.
Women’s expectations change over time,97 there may be recall bias and post hoc
rationalisation within retrospective studies.89,91,93,94,96 A variety of sources and methods was
used to ascertain information about incidence of maternal request.94
There is also heterogeneity in the use of the term ‘maternal request’. Studies varied in the
extent to which they explored other possible reasons for maternal request, either clinical
or psychosocial factors such as anxiety surrounding previous birth experiences, safety,
psychological trauma or sexual abuse.88–91,94–96,98 The inclusion or exclusion of women with
‘clinical’ indications for CS varied between studies. The extent to which a clinical
indication was considered to be sufficient justification for the procedure is not clear.
Information and explanation is valued by mothers.80,99 Surveys have reported that women
want more antenatal information about CS and obstetric interventions.100
The Audit results
Details of response rates to the survey are given in Chapter 3; 2475 women from 40
randomly selected maternity centres in England, Wales and Northern Ireland returned
completed questionnaires.
Table 12.1 shows the comparison of the characteristics of women who completed the
questionnaire to all other women from these centres. Compared with other mothers who
delivered at the participating hospitals, women who responded to the survey were older,
more likely to their report ethnic group as white and more likely to be in their first
pregnancy.
The majority of respondents reported English to be their first language. Most had at least
GCSE-level qualifications and were working full time. Average gestation at time of
completing the questionnaire was 35 weeks (IQR 33–36 weeks).
Five percent of women reported it had taken them more than two years to become pregnant.
Most women (58%) reported that they had had no complications during their pregnancy.
Of the complications reported, 13% had a big baby, 10% had had a previous CS, 9% had
a breech presentation, 8% said that they had a health problem that may affect the baby,
4% reported they had a low lying placenta, and 3% said that their baby had or may have
had a health problem.
Most women (57%) reported that a midwife or team of midwives had responsibility for their
antenatal care. For 14% of women this was their general practitioner and for 31% of women
it was a hospital doctor. The majority (75%) had received most of their antenatal care in a
primary-care setting. However, 24% of women had received more than half of their care at
a hospital. Three percent of mothers said that they expected to give birth at home, 95%
expected to give birth in hospital, 0.5% in a GP unit and 1% in a midwifery-led unit.
Overall, 45% of women said they had attended antenatal classes. The majority (79%) of
women attending classes were in their first pregnancy. Most of these women (86%) said
that antenatal classes had helped them to find out things about birth.
12. Maternal views of childbirth
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Women were asked if they had been given enough or wanted more information in this
pregnancy about a range of topics (Appendix Di q18). The range of responses from all
women is given in Figure 3. Less than 1% of women felt that they had excessive
information about any topic. These have been included in the ‘sufficient information’
category. Around 50% of the respondents reported that they had sufficient information
about labour and common possible interventions (e.g. what to expect in labour, induction
of labour). About 40% of women reported that they had sufficient information about the
risks and benefits of CS but a significant proportion of women reported that they would
like more information on the risks (48%) and benefits (43%) involved as they had either no
or insufficient information about the procedure.
Women who attended antenatal classes were more likely to report that they had enough
information on all topics compared with those who had not attend antenatal classes.
Women were asked to express their feelings about the birth of their baby by agreeing or
disagreeing with statements (Appendix Di q22). The range of responses from all women is
given in Figure 4. Nearly all women expressed a strong desire for a birth that was ‘the safest
option for their baby’ and that was the ‘least stressful for their baby’ and this was
considered to be the most important aspect of the birth. Their own safety, a desire for a
12. Maternal views of childbirth
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Table 12.1 Characteristics of women responding to the maternal survey
Women who completed All other women
maternal survey (n = 2475) (n = 25647) 
(%) (%)
Age (years)
<20 4.7 8.4
20–24 9.8 19.6
25–29 27.6 27.4
30–34 34.6 27.8
35–39 18.6 13.5
40–50 4.0 2.6
Ethnicity
White 94.3 83.1
Black African 0.3 1.4
Black Caribbean 0.9 1.2
Black other 0.2 0.7
Bangladeshi 0.2 2.4
Indian 1.1 2.6
Pakistani 0.9 4.0
Chinese 0.3 0.7
Asian other 0.2 1.8
other 1.0 1.5
Parity
Primiparous 44.7 41.6
Multiparous, no previous CS 44.4 48.0
Multiparous with previous CS 10.7 9.9
Number of babies
Singleton 98.4 98.3
Multiple 1.3 1.7
Mode of delivery
Vaginal delivery rate 76.2 77.4
Caesarean section rate 23.3 22.0
Emergency 58.4 62.0
Elective 41.4 37.0
Primary indications (as reported by clinician)
Breech 11.5 10.7
Previous caesarean section 16.8 15.3
Failure to progress 20.7 19.6
Presumed fetal compromise 20.9 22.2
Maternal request 9.2 6.3
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quick recovery and a birth that would not impede breastfeeding were also strong
preferences. Most women agreed that they would like a birth that would reduce the
chances of urinary incontinence. However, the potential impact of birth on future sexual
function had either not been considered or did not impact strongly on the birth preferences
of many women. Preferences towards aspects of intrapartum care were diverse. Feeling in
control was important to most women; most also wanted a birth which was as natural as
possible but most also wanted as little pain as possible. In contrast, planning the date that
the baby is born was considered unimportant by most women.
Women were also asked to express their views about childbirth in general (Appendix Di
q22). The range of responses from all women is given in Figure 5. Most women (63%)
agreed with the statement that ‘that giving birth is a natural process that should not be
interfered with unless necessary’. However, there was disagreement with both statements
about the right of women to choose either a vaginal birth (73%) or CS (50%) under any
circumstance. Maternal views on the statement ‘Doctors should decide whether a woman
has a CS under any circumstances’ were more widely spread: 45% disagreed, 36% agreed
and 19% had no strong feelings.
Women were asked to express a preference about how they would like their baby to be
born. During piloting, some women expressed the view that they had pregnancy
complications (for example placenta praevia) that determined how the baby was to be
born and they therefore felt unable to express a preference. As a result, this option was
included in the question but it should be noted that neither the details of mode of delivery
nor the underlying medical reason were collected (Appendix Di Q24).
Of all respondents, 5.3% reported a preference for a caesarean birth (Table 12.2).
Multiparous women were more likely to prefer a CS in this pregnancy than primigravidae.
This increase is mainly attributable to a higher preference for caesarean birth among
women who have had a previous CS (19.9%). Women who reported a health problem in
their pregnancy were also more likely to prefer CS.
Seven percent of women had no preference about how their baby was born. However,
nearly 9% of mothers felt that their preference was dictated by medical reasons. This
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Table 12.2 Maternal preferences for childbirth
Vaginal Caesarean No preference Preference Don’t know
delivery section dictated by
medical reasons
All women 76.2 5.3 6.5 8.7 2.5
Primigravida 75.8 3.3 10.1 6.7 3.6
Multiparous (all) 76.6 7.0 3.5 10.3 1.6
Multiparous, previous SVD only 86.1 3.2 2.9 5.3 1.3
Multiparous with previous CS 45.0 19.9 3.1 27.1 3.1
Multiparous with previous vaginal 76.1 7.0 5.6 9.9 1.1
operative delivery
Multiparous with previous still 65.6 9.4 3.1 10.8 3.1
birth/neonatal death
More than two years to conceive or 72.3 5.9 6.4 10.1 2.7
treatment for infertility
No problems reported in current pregnancy 79.8 4.7 6.7 5.7 2.4
Pregnancy problems reported:
placenta praevia 74.3 5.5 6.4 11.0 2.8
breech 59.7 8.2 6.6 20.9 4.1
maternal health problem 58.2 10.6 3.5 24.7 1.8
health problem with baby 69.2 1.9 7.7 17.3 1.9
Cs = caesarean section; SVD = spontaneous vaginal delivery
percentage was highest (27.1%) among women who had had a previous CS. For most
(60%) of these women it was not possible within the data collected to identify the
associated health problem. Women who had intercurrent pregnancy problems were also
more likely to report that their preference was dictated by medical reasons.
As previously discussed, nearly all women strongly agreed with the statement that they
would like a birth that is the safest option for their baby. Evaluating the most important
factor that women considered about birth indicated that the priorities about birth varied
between women who expressed a preference for CS with those who preferred a vaginal
birth (Figure 6). Women who preferred a CS were more likely to place a high priority on
their own safety and being as pain free as possible. Women in their first pregnancy were
more likely than multiparous women (including those who had had a previous CS) to
express these opinions.
Women requesting CS were more likely to disagree with the statement that birth was a
natural process that should not be interfered with unless necessary and agree with a
woman’s right to choose to have a CS (Table 12.3). However, they also tended to agree
with the right of a women to choose a vaginal birth.
The outcome of pregnancy and mode of delivery was known for 80% of these women
(Table 12.1). Of the women who reported antenatally that they would prefer to deliver
vaginally, 16% percent delivered by CS. Of the women who said they would prefer a CS,
60% delivered by CS. Of these, the majority (73%) were elective procedures. The median
proportion of women who expressed a preference for a CS within each maternity unit was
4% (IQR: 3%, 7%).
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Table 12.3 Maternal survey: views on childbirth in general (n = 2019)
Statement Strongly Disagree No strong Agree Strongly 
disagree (%) (%) feelings (%) (%) agree (%)
"Giving birth is a natural process that should not be interfered with unless necessary"
Prefer vaginal delivery 3.9 8.6 16.5 44.4 25.9
Prefer caesarean section 13.6 22.0 37.1 20.5 5.3
“If a woman wants to have a vaginal birth she should be able to have one under any circumstances”
Prefer vaginal delivery 12.4 62.0 12.8 9.8 2.4
Prefer caesarean section 13.6 51.5 17.4 13.6 1.5
“If a woman wants to have a caesarean section she should be able to have one under any circumstances”
Prefer vaginal delivery 10.1 43.4 25.5 17.7 2.7
Prefer caesarean section 3.0 24.2 10.6 40.2 19.7
“Doctors should decide whether a woman has a caesarean section under any circumstances”
Prefer vaginal delivery 10.0 36.0 18.3 29.4 5.3
Prefer caesarean section 9.9 36.4 15.2 31.1 5.3
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13. Obstetricians’ views of
childbirth
Summary
• There has been a growing consensus that patients ought to be involved in their care,
as this produces better health outcomes. Maternity care has led the way in this.
• It has been averred that the increase in the CSR has been an appropriate response to
maternal preferences.
• Surveys of obstetricians express a higher rate of preference for CS for themselves or
their partners compared with other groups.
• Surveys in the UK and Brazil have concluded that doctors under-appreciate their
influence on women’s decision making.
• Consultant views appear to support maternal views in decision making about mode
of delivery.
• Many consultants regard a CSR of 20% as being ‘too high’.
• The majority agreed that elective CS is not the safest option for the mother, although
50% thought it was the safest option for the baby.
• The majority agreed that CS results in a slower recovery but were less clear about
the overall pain when compared to vaginal delivery.
• There was consensus that elective CS reduced the chances of faecal incontinence.
• On average, consultants reported that about 3% of women requested elective CS in
the absence of any medical indications. These requests were agreed to in about 50%
of cases. Consultants were more likely to agree if the mother was older and was in
her first pregnancy.
Introduction
This chapter presents a summary of the research evidence on clinicians’ views about CS.
A survey of obstetricians was undertaken as part of phase two of the audit, the findings of
which are presented.
Background
In all areas of medicine there is a growing consensus that patients ought to be involved in
their own care and that expanding patient involvement in care produces better health
outcomes.101 In this aspect of medicine, maternity care has led the way. The Changing
Childbirth report80 explicitly conveyed the right of women to be involved in decisions
about their care during pregnancy and childbirth. Respecting patient preferences is a
fundamental goal of medicine. Decisions about health care involve not only access to
evidence-based information but consideration of patients’ values about their health and
their attitude to risk. Increases in CS have been attributed by some as an appropriate
clinical response to maternal preferences about their care.
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An evaluation in the UK has shown that, while doctors are actively aware of the right for
women to have choice in childbirth and to make informed decisions, there is less
recognition of their own influence on patients’ decision-making processes.102 In Brazil, CSR
has exceeded 35%. The increased rate has been attributed by clinicians to maternal
preference and request for the procedure. However, evaluation in Brazil has also shown
that doctors did not recognise the importance of their role in decisions to perform CS.103
There have been four surveys of obstetricians’ views on mode of delivery either for
themselves or their partners. These have been conducted in the UK, Ireland and the USA.
The rates of preference for elective CS ranged from 7% in Ireland to 46% in the USA.104–107
These rates are higher than those reported in maternal surveys and contrast with those
reported in a survey of midwives, 96% of whom would prefer a vaginal delivery.108
An evaluation of differences between maternity units that had low CS and those that had
higher rates revealed an important attitudinal factor was a belief and pride in a low CSR
and culture of birth as a normal physiological process.56
The increase in CSR may reflect clinical uncertainty about the magnitude and direction of
risks and benefits of the procedure in many clinical situations. CSR have been shown to
vary, as have intrapartum management strategies between clinicians.104,109,110 In addition,
there are inconsistencies in decision making between clinicians and, when given the same
information at different times, the same clinician may not act consistently.111
A number of studies have evaluated the effect of specific characteristics clinicians to see if
these were associated with differences in CSR.112–117 These characteristics have included
gender, assessment of experience (e.g. age, year of graduation) quality of training or
training experience (e.g. graduate of foreign university, university type), current type of
practice single or group, or academic interest.
Some factors such as age and recent medico-legal claims have not been consistently
shown to be associated with higher CSR. However, other factors, such as being less
experienced and of male gender, are more consistently associated with higher rates of CS.
FIGO has reviewed maternal request as an indication for CS and concluded that, because
no net benefit exists, performing a CS for non-medical reasons was not justified.118
However, a survey of consultant response to maternal request for CS suggest that two out
of three would agree to perform a CS for this indication.119
The Audit results
One hundred and sixty-two consultants from the 40 units participating in phase two
responded to the questionnaire.
Of these, 15% were clinical directors, 18% were the lead clinician for the delivery suite,
28% were members of the risk management team. The median number of patients that
these consultants cared for in the NHS was 600 (IQR: 425, 800).
Most (80%) consultants agreed with the statement that ‘birth was a natural process that
should not be interfered with unless necessary’ (Figure 7). There was concurrence with the
view that women’s preferences were a priority in decisions regarding mode of delivery.
However, consultants were more likely to agree that a woman should have a vaginal birth
if she wanted than to agree that she could have a CS if she wanted one.
Consultants were asked if they thought that the CSR in their unit was too high. Fifty-one
percent thought that their unit rate was too high. The median CSR in units where these
consultants were based was 23.3% (IQR: 20.3%, 25.9%). In the units where the
consultants did not think that the rate was too high the median rate was 19.0% (IQR:
16.6%, 20.9%).
The National Sentinel Caesarean Section Audit
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Consultants were asked to report what, if any, CSR they considered to be ‘too high’. The
median rate that would be considered too high was 20% (IQR: 20%,25%).Twenty-one
percent of consultants (n = 34) reported that a high CSR did not concern them. These
consultants worked in 23 units.
Clinicians from 98% of units reported that CSR was audited regularly in their hospital. In
most units (73%) this comprised a monthly audit meeting. In the majority (75%), this
meeting included regular discussion and review of the indications for emergency CS.
All but two consultants said that they believed there was a shift in obstetric culture towards
a lower threshold for performing CS.
The majority (78%) of consultants agreed that elective CS was not the safest option for the
mother (Figure 8). Views on the benefits of CS for the baby were almost equally divided
but, overall, the majority (51%) believed that CS was safer for the baby. Most believed that
elective CS had benefits of reducing the chances of urinary (68%) and faecal incontinence
(78%) and 50% believed it would least affect the mother’s future sexual function. Most
(87%) agreed that CS would not allow the mother to feel fit and well sooner but were more
evenly divided as to whether or not there was more pain with an elective CS.
Consultants were asked about the advice they would give to women on mode of delivery
in different clinical situations (Table 13.1). In managing twin pregnancies at term, there
was general consensus on management strategies. Where both babies or the first baby was
cephalic, the majority (97% and 86% respectively) would advise vaginal delivery and
where the first twin was breech, 91% would offer a CS.
Five percent of consultants would offer an elective CS to women with uncomplicated
singleton pregnancy, cephalic presentation, who had had a previous CS for breech
presentation or fetal distress. Seventy-two percent would offer vaginal delivery and 28%
would offer CS if the previous section was for failure to progress. In the management of women
with a previous CS, again there was consensus that women who have had a CS either for
breech (95%) or fetal distress (94%) should be offered a vaginal delivery. The majority (72%)
would also advise vaginal delivery for women with a previous CS for failure to progress.
In concordance with guidelines, most (60%) never used pelvimetry in decision making
about mode of delivery in women with a previous CS (Table 13.2). Most (91%) would
advise continuous EFM during labour. There are no guidelines on the use of epidural
during labour for women with a uterine scar but almost all (98%) of consultants reported
that they were not against its use. There was more uncertainty about the role of induction
of labour: 48% of consultants would advise against this for these women.
Consistent with the view that CS will reduce the chance of faecal incontinence, 45% of
consultants considered a previous third- or fourth-degree tear that is asymptomatic to be
an indication for elective CS.
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Table 13.1 Clinical management
Clinical scenario Offer elective caesarean Offer vaginal delivery, 
section, n (%) [95 CI] n (%) [95 CI]
Advice given to women with uncomplicated twin term pregnancies about mode of delivery
Both babies are cephalic 4 (2.4) [0.67, 6.2] 160 (97.6) [93.9, 99.3]
Baby 1 is cephalic and baby 2 is breech or transverse 22 (13.5) [8.6, 19.7] 141 (86.5) [80.3, 91.3]
Baby 1 is breech and baby 2 is cephalic or breech 149 (91.4) [86.0, 95.2] 14 (8.6) [4.8, 13.9]
Mode-of-delivery counsel to women with uncomplicated singleton pregnancy with cephalic presentation
One previous CS for breech 8 (4.9) [2.1, 9.5] 154 (95.1) [89.1, 97.4]
One previousCS for fetal distress 9 (5.6) [2.6, 10.3] 153 (94.4) [89.7, 97.4]
One previous CS with failure to progress 43 (27.6) [20.7, 35.3] 114 (72.4) [64.7, 79.3]
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The three most frequently mentioned complications of CS that consultants discussed with
women were:
• increased risk of thromboembolism
• severe haemorrhage
• risks for subsequent pregnancies.
Ninety percent of consultants said that they discussed CS in antenatal clinic only when
clinically indicated.
The reported number of requests for elective CS from women with no maternal medical,
obstetric or fetal complications ranged from 0 to 20 per 100 women seen in antenatal clinic.
Fifty percent of consultants reported that they received at least three requests per 100
women seen in antenatal clinic. These requests were agreed to at least 50% of the time.
Asked how they would advise women requesting CS in the absence of medical indications,
most reported that they would advise vaginal delivery but accepted maternal choice for an
elective CS (Table 13.3). However, consultants’ thresholds for agreeing to book elective CS
in this situation varied with maternal age and parity. They were less likely to agree to the
CS in younger or parous women and more likely to agree in older or nulliparous women.
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Table 13.3 Clinical management: response to maternal request for a caesarean section (CS) in the
absence of any medical indications
Agree to book elective CS Recommend vaginal delivery Recommend vaginal delivery Total
n (%) [95 CI] but accept maternal choice and refer to a colleague
as to vaginal delivery or for 2nd opinion
elective CS
n (%) [95 CI] n (%) [95 CI]
25-year-old woman with no 
previous pregnancies 6 (3.7) [1.4, 7.9] 116 (72.1) [64.4, 78.8] 39 (24.2) [17.8, 31.6] 161
25-year-old multiparous 
woman with no previous CS
or complicated pregnancies 5 (3.1) [1.0, 7.1] 105 (65.2) [57.3, 72.5] 51 (31.7) [24.6, 39.5] 161
42-year-old woman with no 
previous pregnancies 50 (30.9) [23.9, 58.6] 101 (62.4) [54.4, 69.8] 11 (6.8) [3.4, 11.8] 162
42-year-old multiparous 
woman with no previous
CS or complicated 
pregnancies 10 (6.2) [3.0, 11.1] 125 (77.6) [70.4, 83.8] 26 (16.2) [10.8, 22.5] 161
Table 13.2 Clinician advice for women in labour who have had a previous caesarean section
Yes No
n (%) [95 CI] n (%) [95 CI]
Use of pelvimetry to inform decision-making for subsequent mode of delivery in women with previous c-section (n = 164)
Always 2 (1) 0.15, 4.3
Usually 6 (4) 1.4, 7.8
Occasionally 58 (35) 28.1, 43.2
Never 98 (60) 51.8, 67.3
Advise continuous electronic fetal monitoring 142 (87) [80.4, 91.4] 22 (13) [8.6, 19.6]
Advise against an epidural 3 (2) [0.37, 5.3] 161 (98) [94.7, 99.6]
Advise against induction of labour 78 (48) [39.9, 55.8] 85 (52) [44.2, 60.0]

Conclusion
1. This extensive audit has had good response rates and a tremendous amount of local
support enabling the comprehensive presentation of a large amount of data in this
report.
2. Current caesarean section rates, as well as current (clinical and organisational) practice
impacting on the quality of care for women undergoing CS have been documented.
Data on current practice are presented in this report and considered against appropriate
auditable standards. In many important respects, the Audit provides reassurance (e.g. in
clinical management to reduce morbidity in CS). In some cases, however (e.g. the use
of fetal blood sampling), compliance is relatively low, suggesting that the particular
issue warrants further evaluation.
3. The audit has not been about judgement of practice but about gathering essential and
relevant data to inform the development of guidelines for caesarean section. The
findings presented here are restricted to descriptive statistics and associations. In some
areas, further evaluation is required. There is a hierarchical structure to the data
collected in this audit. Data have been collected on individual women who are
clustered within maternity units, which in turn are clustered within regions. The effect
of maternity unit-level factors (such as availability of neonatal intensive care) on
caesarean section rates will require further analysis that takes into account the
hierarchical nature of the data. This is the subject of continuing work.
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